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Description 

VOW] The present inveninn relates to polypeptides and 1^ 
conplement activity and various inflanvnatory and inr^^ 
5 [0002] ConstitLitingatxxjt10%ofthegtobufirisjnnormalserimi. 
ent proteins that are inportam in the inmune system's respond 

activated when its primary components are deaved and the products alone or with other proteins^ activale additio na l 
complement proteins resulting in a proteolytic cascade. Activation off the comp l ement system leads to a variety of 
responses including increased vasctiar permeability, chemotaxis of phagocytic ceils. »:tivation of inflammatory cells. 
10 opsonization of foreign partides. direct kflling of cells and tissue damage. Acti^^ 
triggered by antigen-anttxxiy corrpleKes (the classical pathway 
waBs of pattiogenic bacteria (the aHemative pathway). 

[0003] Complement receptor type 1 (CR1) has been shown to be present on the nriembranes^ 
cytesAnacrophages, granulocytes. B cells, some T cells, splenic follicular dendritic ceOs. and gkxnerular podocytes. 

IS CR1 binds to tfie complement conponents C3b and C4b and has also been referred to as the C3bi/C4b receptor. The 
structural organtsation and primary sequence of one allotype of CR1 is known (Klictetein et a/., 1987, J. Exp. Med. 
165:1095-1112. KBcKstein et al.. 1988. J. Expi Med. 168:1699-1717; Hourcade et a/..1988. J. Exp. Med. 168:1255- 
1270. WO 89/09220. WO 91A)5047). It is composed of 30 short consensus repeats (SCRs) that each contain around 
60-70 amino adds. In each SCR. around 29 of the average 65 amino adds are conserved. Each SCR has t>een pro- 

20 posed to form a three dimensional triple loop structue trough disu^phideOnls 

and second ha)f-<:ystines in disulphide bonds. CR1 is further arranged as 4 long homologous repeals (LHRs) of 7 SCRs 
each. FbllGwing a leader sequence, the CRI molecule consists of the N-terminal LHR-A, the next two repeats. LHR-B 
and LHR-C. and the most C^erminal LHR-D followed by 2 additional SCRs, a 25 rested putative transmembrane 
region and a 43 residue cytoplasmic tail. 

2S [0004] Based on the mature CRI molecule having a precBcted N-terminal glutamine residue, hereinafter designated 
as residue 1. the first four SCR domains of LHR-A are defmed herein as consisting of residues 2-58. 63-120, 125-191 
arxJ 197-252. respectively, of mature CRI. 

[0005] Hourcade ef a/..1988. J. Exp. Med. 168:1255-1270 observed an aftemative pdyadenytation site in the fnjman 
CRI transcrytional unit that was precficted to produce a secreted form of CRI. The mRf^ encoded by this trmcated 

30 sequence corrprises the first a5 SCRs of CRI, and encodes a protein of about 80 kDawN^ 

the C4b bincfing domain. When a cDNA corresponcfing to this truncated sequence was transfected into COS ceils and 
expressed, it demonstrated the expected C4b binding activity but dki not bind to C3b (Krych et a/.,1989. FASEB J. 
3:A368: Kirych eta!. Proc. Nat. Acad. Sd. 1991. 88. 4353-7). Krych el a^.. also obsenred a mRNA simlar to the pre- 
dicted one in several human cell lines and postulated that such a truncated soluble form of CRI with C4b binding active 

35 ity may be syntfiesisedn humans. 

[0006] In adcfition. Makrides ef al. (1 992. J. Bid. Chem. 2g7 (34) 2475461) have expressed SCR 1 <|. 2 and 1 -i- 2 + 
3 ••- 4 of UH R-A as membranonattached proteins in CHO oell& 

[Q007] Several soluble fragments of CRI have also been generated via reconrtxnartDNA procedures by eTvnina 
the transmembrane region from the DNAs being eoqxessed (WO 89A)9220. WO 91/05047). The soluble CRI fragments 

40 were functk)nally active, bound C3ban(VorC4b and denrxxistrBted Factor 1 

they contained. Such constructs inhibited in vitro conylement-related functiorts such as neutropha oxidative burst, com- 
plement mediated hemolysis, and C3a and C5a production. A particular soluble oonstmct. sCR14>6SCR1c also dem- 
onstrated in vivo activity in a reversed passive Arthus reaction (WO 89A)9220, WO 91A)5047; Yeh et at., 1991, J. 
Immunol. 146250). sifjpressed post-ischemic myocardial inflammation and necrosis (WO 89A)9220, WO 91/05047; 

45 Weisman et at.. Science. 1990. 249:146-1511: Dupe. R. et al. Thrombosis & Haemostasis (1991) 65(6) 695.) and 
extended survival rates following transplantalion (Prurtt & Bollinger. 1991 . J. Surg. Res 50:350: Pruitt etai,, 1991 Trans- 
plantation 52: 868). fnjrthernmre. c&4brmulation of sCRI^oBSCRIc with p^nisoylated human plasminogen-slreptold- 
nase-activalor complex (APSAC) resulted in similar anti-haemolytic activity as sCRI alone, indicafing that the 
combination of the complement inhixtor sCRI with a thrombolytic agent was feasible (WO 91 A)5047). 

so [0008] Soluble polypeptides corresponding to part of CRI have now been found to possess functional complement 
inhibitory, including anti-haemolytic. activity. 

[0009] According to tfie present invention there is provided a soluble polypeptide comprising, in sequence, one to four 
short consensus repeals (SCR) selected from SCR 1. 2. 3 and 4 of long homologous repeat A (LHR-A) as the only 
structurally and functionally tnt^ SCR domains of CR1 and inducing at least SCR3, wherein SCR 1, 2. 3 and 4 oon- 
55 sist respectively, of residues 2-58. 63-120. 125-191 and 197-252 of mature CRI. 

[001 0] In preferred aspects, the at)ove defined polypeptide comprises, in sequence, SCR 1 . 2, 3 and 4 of LHR-A or 
SCR 1.2 and 3 of LHR-A as the only structurally and functionally intact SCR domains of CRI. 
[0011] It is to be understood that variations in the anriino add sequence of the polypepM 
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addition, deletion or conservative substitution of residues, including allelic variations, in wtiich the biological activity of 
the polypeptide is retained, are encompassed by the invention. Conservative substitution is understood Id mean the 
retention of the chafge and size characterislics of the amino add side chain, for example arginine replaced by histidine. 
[001 2] In one aspect, the polypeptide of the Invention may be represented symbolically as folloiws: 

5 

NH2-V^-SCR1-W^-SCR2-X^-SCR3-Y^-0H (I) 

in «vhich SCR1 represents residues 2-58 of mature CR1 , SCR2 represents residues 63-120 of mature CR1 . SCR3 rep- 
resents residues 125-191 of mature CR1. and V\ W\ and represent bonds or short Gnking sequences of amino 
10 adds, preferably 1 to 5 residues in length and which are preferably derived from native 

[0O13] In a preferred embodiment of formula (Q. W\ and represent residues 59-62. 121-124 and 192-196, 
respectively, of mature CR1 and represents residue 1 of mature CR1 optionaily linked via its N-tarminus to metNo- 
nina 

[0014] In another aspect the polypeptide of the invention may be represented syn^^ 

IS 

NH2-V2-SCR1-V^-SCR2-X2-SCR3-Y2-SCR4-2?0H (II) 

In which SCR1. SCR2 and SCR3 are as hereinbefore defined. SCR4 represents residues 197-252 of mature CR1 and 
V^. W^, X^. Y^ and represents bonds or short linking sequences of amino adds, preferably 1 to 5 residues In length 
20 and which are preferably derived from native interdomain sequences in CR1. 

[0015] In preferred embodiments of formula (II). V^, X^. Y^ and represent residues 59-62. 121-124. 192-196. and 
residues253respectively.of nature CR1 and represents residue 1 of inatureCRI optnnally Gnked via its ISMermi- 
nus to melfiionine. 

[001 6] In one particdar enrtxxjiment of formula (II) arginine 235 is replaced by Nstkfine. 
25 [001 7] In the prefen'ed embodiment of formula (II). residue 235 is arginine. 

[OOlg] In one forther aspect the polypeptide ol the invenlfon may be represented synt)^^ 

NHz-X^-SCRS-Y^-OH (III) 

90 in whk:h SCR3 is as hereinbefore defined and X^ and Y^ represent bonds or short linking sequences of amino acxte, 
preferably 1 to 5 resiAjes in length and which are preferably derived from native interdomain sequences in CR1. 
(POiq In a prefenredentediinem of formula (III) X^ represents aiTvno adds 122-124 of opttonaily finked 

to methionine at its N-terminus and Y^ represents amino adds 1 92-1 96 of mature CR1 . 
VX2XSI In another further aspect, the polypeptide of the inventton may be represented symbolfoally as foltows: 

NhVX*-SCR3-Y^-SCR4-Z*-OH (IV) 

in whfoh SCR3 and SCR4 are as hereMefore defined and X^, Y^ an^ 
of amino ackte, prefMbly 1 to 5 residues in length and whch are prefM 

40 inCRI. 

[0021] In a prefen'ed embodiment of formda (IV) X^ represents amino adds 122-124 of mature CR1 optfonally linked 
to methionine at its N-terminus and Y^ and Z^ represent amino adds 1 92-196 and 253 respectively of mature CR1 . 
[0022] In a further aspect the inventkxiprovkies a process for preparing a CR1 polypeplKle according to the invention 
which process comprises eiqpressing DNA encoding said polypeptide in a recombinant host cell and recovering the 
45 product 

[002^ In particular, the process may con^prisetfie steps of: 

i) preparing a replk^bleexpressfon vector capable, inahostcea.ofexpresangaDf4Apolyiiiercomprisinganude- 
otkJe sequerK;e that erxxxtes said polypeptide; 
so n) transforming a host cell with said vector. 

lii) cuHuring said transfornied host cefl under conditfonspermitti^ 

polypeptide; and 

iv) recovering said polypeptide. 

55 [0024] The DNA pdynier encoding the polypeptide also forms part of the invention. 

[0025] The process of the inventkxi may be performed by conventional recombinant techniques such as descrit)ed in 
Sambrook ef a/.. Molecular Cfoning : A laboratory manual 2nd Edition. Cold Spring Hartx>r Laboratory Press (1989) and 
DNA Cfoning vols I, II and III (D. M. (Sfover ed., IRL Press Ud). 
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[0026] The invention also provides a process for preparing Ihe DNA pdynner by the condensation of appropriate 

mono-, di- or ofigomeric nucleotide units. 

[0027] Ihe preparation may be canied out chemically, enzymatic 

or in vivo as appropriata Thus, the DNA polymer may be prepared by the enzymatic ligation of appropriate DNA frag- 
5 ments. by conventional methods such as those described by D. M. Roberts ef a/., in Biochemistry 1985. 24. 5090-5098. 
[0028] The DNA fragments may be obtained by digestion of DNA containing Ihe required sequences of nucleotides 
with appropriate restriction enzymes, by chenrical synthesis, by enzyniate 
mettxxJs. 

[0029] Digestion with restriction enzymes may be perfomned in an approp ria te buffer at a temperature of 20°-70*C. 
10 generaSy in a volume of SOpl or less with 0.1-10|ig DNA. 

IP030] Enzymatic polymerisation of DNA may be earned our in vitro using a DNA polymerase such as DNA polymer- 
ase 1 (Klenow tragniem) in an appropriate buffer containing the nud^^ 
as required at a temperature of 1 0^-37^. generally in a volume of SOmI or less. 

[0031] Enzymatic ligation of DNA fragments may be carried out using a DNA ligase such as T4 DNA ligase in an 
15 appropriate buffer at a temperature of 4*^0 to 37^0. generally in a volume of 50|j1 or les& 

[0032] The chemical synthesis of the DNA polymer or fragments may be carried our by conventional phospholriester. 
phosphite or phosphoramidite chemistry, using solid phase techniques such as those desabed in 'Chemical and Enzy- 
matic Synthesis of Gene Ragments - A Laboratory Manual' (ed. H.Q. Qassen and A. Lang). Veriag Chemie. Weinheim 
(1982), or in other scientific publications, for example M.J.Gait. H.W.D. Matthes M. Singh. B.S. Sproat and R.C. Titmas. 
20 Nudeic Adds Research. 1982. Iffi, 6243, B.S. Sproar and W. Bannwarth. Tetrahedron Letters, 1983, 2A, 5771 : M.D. 
Matteucd and M.H. CarutfYers, Tetrahedron Letters. 1980, 2L 719; M.D. Matteucd and M.H. Caruthers, Journal of tfie 
American Chemical Society, 1981, 1123. 3185; S.R Adams ef a/.. Journal of the Anwican Chemical Sodety. 1983, 
661: N.D. Sinha, J. Biemat J. McMannusand H. IQ>ester, Nudeic Adds Research. 1984. 12. 4539; and H.W.D. Matthes 
e/a/.. EMBO Journal. 1984. 3. 801. Preferably an automated DfsIA synthesiser (for example. Applied Biosysrenns 381 A 
2S Syntfiesisef) is employed. 

[0033] The DNA polymer is preferably prepared by ligating two or more DNA molecules wfiich together comprise a 
DNA sequence encoding the pdypeptida 

[P034] The DNA rm)lecules may be obtained by the dgestion with suitable resM 
required coding sequences. 
30 [0035] The precise staicture of the Df^ molecules and the way in which they are d3^ 
ture of tfie desired product The design of a suitable strategy for the oonstnjcti^ 
polypeptide is a routine matter lor the skiled worker in the art 

[0036] In particular, consideration nay be given to the oodon usage of the particular fK)^ 
optimised lor high level expression in £. oo// using the principles set out in Devereux ef a/., (1964) Nud. Add Res.. 12, 
as 387. 

[0037] The GKpression of the DNA polymer encodng the pdypeptide in a recombinant fiost ceO may be canied out 
by means of a replicable expresdon vector capable, in the tiost ceil, of expressing the DNA polymer. The esqxession 
vector is novel and also forms part of tfw Invention. 

[0038] The replicable expression vector nriay be prepared in aca>rdance with the iriv^^ 
40 patible with the iKSSt cell to provide a Bnear DNA segment tiaving an intact replicon, and cont)ining said linear segment 
with one or more DI^IA mdecules which, together witfi said linear segment encode the pdypeptide, under fgating con- 
cfitions. 

[0039] The ligation of the linear segment and more than one DNA molecule may be carried out dmuHaneously or 
sequentially as desired. 

45 [0040] Thus, ttie DNA polymer may be preformed or fomied during the construction of the vector, as desired. The 
choice of vector will be determined in part by the host cell, which may be prokaryotic, such as E. co//, or eukaryotic, 
such as mouse C1 27, mouse mydoma, Chinese hamster ovary, fungi e.g. filamentous fungi or unicellular yeasT or an 
insect cefl such as DrosopNIa. The host cell may also be in a transgenic animal. Suitable vectors include plasmids. bac- 
teriopfiages, cosmids and reconnbtnant viruses derived from, for example, baculoviruses or vacdnsa. 

50 [0041] The DNA pdymerrnay be assenrisled into vectors designed for isolation of sta^ 

lines expressing the fracpnent ag. bovine papfllomavirus vectors in mouse CI 27 cells, or amplified vectors in Chinese 
hamster ovary cdis (DNA Cloning Vbl. II D.M. Glover ed. IRL Press 1985; Kaufman. R.J. et a/.. Mdecular and Cellular 
Biology 5, 1750-1759. 1985; Pdvlakis G.N. and Hamer. D.H. Proceedings of the National Academy of Sdences (USA) 
80. 397-401. 1983; Goeddel. D.V. et a/..European Patent Application fslo. 0093619. 1983). 

55 [0042] The preparation of the replicable expression vector may be carried out conventionally with appropriate 
enzymes for restriction, pdymerisation arxi ligation of the DNA, by procedures desaibed in. for example. Sarrtxook et 
a/..dted above. Polymerisation and ligation may be performed as described above for the preparation of the DNA pd- 
ymer. Digestion with restriction enzymes may be performed in an appropriate buffer at a temperature of 20<'-70*'C. gen- 
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erally in a volume of 50^1 or less with O.MO^g DMA. 

[0043] The reoofTt)inant host cell is prepared, in aocordance with the invention, tjy transforming a host cell with a rep- 
licable expression vector of the invention under transforming conditions. Sijtat)le transforming conditions are conven- 
tional and are described in. for example. Sambrook ef a/., cited above, or *Df^ Cloning*' Vol. II. D.M. Glover ed.. IRL 
5 Press Ltd. 1985. 

10044] The choce of transforming conditions is determined by the host cell. Thus, a bacterial host such as E. co/i, may 
be treated with a solution of CaCIa (Cohen ef a/..Proa Mat Acad. Sd.. 1973. ^ 2110) or wHh a solution comprising a 
mixture of RbCI. MnCl2. potassium acetate and glycerol, and then with 34N-morpholino]-propane-sulphonic add. RbQ 
and glycerol or by eiectrcporation as for exairple described by Bio-Ra^ Laboratories, Richmond, Cafifomia. USA, man- 
1 0 ufactureiB of an electroporata. Mammalian ceOs i n culture may be transformed by caldum coi>recipitation of the vector 
DMA onto the cells or tiy using cationic liposomes. 

100451 The invention also extends to a host ceO transformed with a replicable expression vector of the invention. 
[0O46] Culhjring the transformed host cell under conditions permitting expression of the DNA polymer is earned out 
conventionaily, as described in. for example. Sannbrook ef a/., and "DMA Cloning" cited abova Thus, preferably the cell 

15 is SMpplied with nutrient and cultured at a temperature below 45*'C. 

[0O47] The protein product is recovered tv conventional nriethods according to the host c^^^ 
is bacterial such as E. coii and the protein is expressed intracellularly. it may be lysed physically, chemically or enzy- 
maticaOy and the protein product isolated from the resulting lysate. Where the host cell is mammalian, the product is 
usually isolated from the nutrient medium 

20 (0O48] Where the host ceO is bacterial, such as E coli, the product obtained from the culture may require fokfing for 
optimun functional activity. This is most likely if the protein is expressed as inclusion bodea There are a number of 
aspects of the isolatxxi and fokfing process that are regarded as important. In particular, the polypeptkfe is preferably 
partially purtfied before foUing. in order to minimise formation of aggregates with contaminating proteins and minofnise 
nvsfokfing of the polypeptkie. Thus, the removal of contaminating E. coli proteins by specifically Isolating the incfcjsfon 

25 bodies and the subsaquem additional purificatfonprtor to fo^^ 

[0049] The lokf ng process is carried out in such a way as to minimise aggregatfon of intermedtat&Mded stales of 
the polypeptkJe. Thus, car^ conskleratk)n needs to be given to. amor>g others, the salt type and concentratkxi. tem- 
perature. protein ooncentralfon. redooc buffer concentratkxis and duration of fokfing. The exact conditkKi for any given 
polypeptide generally cannot be precficted and must be determined by experiment 

30 [0060] There axe nuinerousrnethods available for the fokfing of proteins from inchj^^ 
to the stalled worker in this fieU. The rnethods generally involve bre^^ 
for example with 50rnM2-niercaptoe<hanol, in the presence of a Nghuxicw 

6M guaradine hyckochforide. The next step is to remove these agents to aflow IbUing of the proteins to occur. Formatfon 
of ttiecfisulphkle brklges requires an ooddising envronment andthis may beprovUed in a nuriwof ways, for example 

35 by ar, or by incorporating a suitable redox system, for example a mixture of reduced and oxxfised gluzalhfona 

[0OS1 ] Preferably, the induston body is sokjbilised using 8M u^ea. in the presence of mercaptoethanol. and protein Is 
fokJed. after initial removal of contaminating proteins, by adcfitfon of coU buffer. A preferred buffer is 20mM eth- 
anolamine containing 1 mM reduced glutathfone and 0.5mM oxkfised gkilathfona The fokfing is preferably carried out 
at a temperature in the range 1 to 5°C over a period of 1 to 4 days. 

40 [0052] If any precipitation or aggregation Is observed, ttie aggregated protein can be removed in a ruirber of ways, 
for exarnple by cenlrtfugation a by treatmem with precf^ 
cedures are adopted, mononrieric pdypeptxfe is the rnajor sdubfe product 
[0063] If the bacterial cell secretes the protein, fokfing is not usuaOy necessary 

[0054] The polypeptide of this irventfon is useful in the treatment or diagnosis of many complement-mediated or oom- 
45 plement-related diseases and disorders induding, but not limited to, those Psted t>efow. 

Disease and Disorders Involving Compleinent Neuiologlcal DIsonfers 

10055] 

so 

muKipfe sclerosis 
stroke 

QuHlain Barr6 Syndrome 
traumatK brain Injury 
55 Paridnson's disease 
allergic encephalitis 
Alzheimer's disease 
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Disorders off Inappropriate or Undesirable Complement Activation 
[00661 

haemodialysis complications 
hyperacute allograft rejection 
xenograft rejection 
corneal graft reaction 

inter1eukin-2 Induced toxicity during IL-2 therapy 
paroxysmal nocturnal haemoglcbinuria 

Inflammatory Disorders 

[00571 

Inf lanmation of autoimmune diseases 
Crohn's Disease 

adult respiratory distress syndrome 

thermal Injury including txjms or fro6tt)ite 

uveitis 

psora s is 

asttvna 

acute pancreatitis 

Post-lschemlc Reperfuslon Conditions 

[00581 

myocardial infarction 
t>alkx)n angioplasty 

atherosderoeis (cholesterol-induced) & restenosis 
hypertervion 

po6t*pump syndrorne in cardioputmonary k>ypass a renal haemocfialysis 
renal ischemia 
intestinal tscfiaemia 

Infectious Diseases or Sepsis 

[00591 

multiple organ failure 
septic shock 

immune Complex Disorders and Autoimmune Diseases 

[0060] 

rtieumatoid arthritis 

systemic lupus erythematosus (SLE) 

SLEnepfmtis 

proliferative nephritis 

glomerulonephritis 

haemolytic anemia 

myasthenia gravis 
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Reproductive Disorders 
100611 

5 antibody- or complement-mediated inferti&ty 
Wbund Heeling 

[0062] The presem invention is aJso directed tea phamiaceuticalcomposHi^ effective 
10 anmm of a polypeptide, as abcve, and a phannaceutk»flyaoceptEd3lec^ 
[00631 The present nivention also provides a nrielhod of treating a cfise^ 

or inappropriate a)nplementac:tiva1ionGonv)^^ needof suchtreatntentatherapeuti- 

cafly effective amount of a polypeptide of this invention. 
[0064] In the above methods, the subject is preferably a human. 
IS [0065] An effective anioum of the polypeptide for the treatnriem of a disease or di^ 
100mg/kg; preferably O.lmg-IOmg/Kg. 

[0066] For administration, the polypeptide should be formulated into an appropriate pharmaceutical or therapeutic 
composition. Such a composition typically contains a theiapeuticaOy active amount of the polypeptide and a pharma- 
ceutically acceptable excipient or carrier such as saline, buffered saline, dextrose, or water. Compositions may also 
20 comprise specific stabilising agents such as sugais. including mannose and mannitol. and local anaesthetics for inject- 
able compositions, inducfing. for example, tidocaina 

[0067] Further provided is the use of a polypeptide of this invention in the manufacture of a medicament for the treat- 
ment of a disease or disorder assodated with inflammation or inap activation. 
[0068] fen order to inhbit complement activation and. at the same time, provide thrombolytic therapy, the present inven- 
ts tion provides conrpositions which further conprise a therapeutically 

amount of a thrombolytic agent is in the dose range of 0.01-10n^|/ko; preferably 0.1-5mg/kg. Preferred thrombolytic 
agents include, but are not limrted to. streptokinase, human tissue type plasminogen activator and uroMnase molecules 
and derivatives, fragnients or conjugates thereof. The tttfoiT^ 

be fused or reversfoly linked to other agents to form hybrid molecules (EP-A-0297882 and EP 155387). such as. Ibr 
30 example, urokinase linked to plasmin (EP-A-0152736), a fforinolytic enzyme linked to a water-sofoUe polymer (EP-A- 
0183503). The thrombolytic agents may also comprise nuteins of plasminogen activators (EP-A-0207589). In a pre- 
fened entxxfirnem. the thrombolytic agem rnay oornprise a reversisl^ 

in US. Patent Ho. 4.285.932. A most preferred enzyme is a p-anisoyi plasminogen-streptokinase activator oomploc as 

desafoed in US. Potent No 4.808.405. and marketed by SmittiKIine Beecham Pharmaceuticals under ttie Trademark 
35 EMIMASE (generic name anistreplase. also refened to as APSAC; Monk et a/..1987. Drugs 342&49). 

[0069] Routes of administration for the individual or combined therapeutic compositions off the present invention 

indude standard nwtes, such as. for exarnple. intravenous Infusion or bolus irijec^ 

thrombolytic agents may be administered together or sequentially. In any order. 

[0070] The presem invention also provides a niettiod for treating a thront)otic condition. 
40 iriferction.inahunianornon'huniananimal.ThisrTiethodcon^prisesad 

treatment an effective amount of a polypeptide according to this invention and an effective amount of a thrombolytic 

agent 

[0071] Also provided is the use of a polypeptide of this invention and a throrri^ 

rnedicament for the treatment of a thrombotic condition in a human or animal. Such methods and uses may be carried 
45 out as described In WO 91A)5047. 

[0072] This invention further provkJes a mettxxi for treating adult respiratory distress syndrome (ARDS) in a human 
or non-human aninrial. TTtis niethod comprises administering to the pattern an efl^^ 
ing to this invention. 

[0073] The invention also provkies a method of delaying hyperacute alfograft or hyperacute xenograft refection in a 
so hurnan or non4iurnan animal which receives a transplant by adnrtinisterir)^ 

ingtothis invention. Such administration rnay be to tiie patient or by applk^ation to the transpl^ 
[0074] The invention yet further provkJes a method of treating wounds in a human or non-human animal by adminis- 
tering by eittier topcal or parenteral e.g. intravenous mutes, an effective amount of a polypeptide according to this 
invention. 

55 
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GENERAL METHODS USED IN EXAMPLES 
[0075] 

5 (ODNAcleavage 

Cleavage of DMA by restriction endonudeases was carried out according to the manufacturer's instructions 
using supplied buffm Double digests were earned out sinru 

enzymes. Othenvise double digests were carried out sequentially wtiere enzyme requiring the lowest salt concen- 
tration was added fffst to the digest Once that digest was oornpleta the satt ooncent^^ 

10 ond enzyme added. 

(n)Produciionof Uunt ended DNA fragments 

The recessed 3* termini of DNA fragments virere filed in using the Klenow fragment of DI4A polymerase I as 
described in Sambrook ef a/ (1989). 
(ui) DNA purification/ concentration and analysis 

IS Removal of protein oontaminanls, nucleosides was with phenol/CHCIa followed by precipitation with elhanol. 

DNA was analysed on horizontal agarose gel electrophoresis: both methods are described in Sambrook ef al 
(1989). 

Civ) DNA fragment Isolatkm 

20 I.DflApurlfteatlon on DEAENA45 membranes 

DhIA fragments were puitied from agarose gels by making an incisk)n in tte 
the required DNA fragment. NA45 mentyanes from Schleicher & SchueB (Anderman. Great Britain) that had 
been soaked in TE (10 mM Iris pH 8.0, 1 mMEDTA) were inserted into the indskxis and current reapplied to 
the gel until the DNA fragment was trapped on the lower membrane; higher molecular weight DNA was trapped 

2S on the upper membrana The tower membrane was removed from the gel and the Df^ eluted into 0.05 M 

argintne/1 M HaQ at 70^0 for 2 hours. The DNA was then concentrated by etfianol precipitation as described 
in Sambrook ef 3^(1989). 

2. Electroelutlon 

DNA fragments were excised from agarose gels ard DNA extracted k)y electroelution usirig tfie Unid^ec- 
ao tional Electroeluter (IBI Lftd.,Canitxidge, England) according to the manufacturer^ instructions. 

3. Gel purtfteation 

DNA fragments were excised from agarose gels and DNA extracted using the QIAEX gel extraction kit 
according to the manufacturers instructions (QIAGEN Inc., US^. 

35 (^ Plasmkl preparatkm 

Large scale plasmid preparation of plasnid DNA was carried out using CsCI as described in Santyook etai 
(1989) or using Mage Maxiprepe (Promega Corporation, Madison. USA) according to the manutacturers instruc- 
tions. Mini-plasmid preparations were carried out using either tfie alkaline lysis method descrit>ed in Sambrook ef 
al (1 989) or Magk; Minipreps (Promega Corporation, Madison, US^ accord ng to the manutacturerls instmctions. 

40 (vi) Intnxluction of plasmid Dl^ Into £ coll 

1. Plasmkfe were transformed into £. coli HB101 or £. coll BL21 (DE3) (Studier and Moffat 1986) that had 
been made competent using catoium chtoride as described in Sambrook ef a/ (1989). 

2. Alternatively plasmids were introduced into Ecoli DH1 (ljow.1968) or E.co// BL21 (DE3) by electroporation 
45 using the Gene Pulsar and Pulse Controller of Bto-Rad (Bio-Rad Laboratories. F&chmond, Califbmia,USA) 

according to the manufacturer's instructions. 

(vil) KInasing of oUgonudeolldes 

Oligonudeotides or annealed oligonucleotides possessing 5* overhangs were kinased using T4 polynucleotide 
so kinaseasdescri>edinSanft>rookefa/(1989). 

(viiO Annealing and ligation of oligonucleotides 

Oligonucleotides were annealed together by mixing generally equimdar concentrations of the conrplementary 
oligonucleotides in 1 0 mM Tris pH 8.5. 5 mM Mgda and placing at 1 00**C for 5 minutes and then cooling very slowly 
to room temperatura Annealed oligonucleotides with sticky ends were ligated to vector or otfier oiigonucleotides 
65 containing complementary sticky ends using T4 DNA Ggase as 6escrbed in Sambrook ef al (1989). 
(ix) PGR (Polymerase Chain Reaction) ampllf k:ation of DNA 

DNA fragments from ligation reactions or DNA fragments excised and purified from agarose gels were anrpll- 
fied by PCR from two primers complementary to tfie S* ends of the DNA fragment Approximately 0.1 - 1fig of liga> 
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tk>n reaction or the purified DMA from the agarose gel was mixed in 10 mM Tris pH 8.3 (at 2S'*C), 50 nrM KC\. 0.1% 
gelatin; MgCl2 concentrations were varied from 1.5 mM to 6 mM to find a su^ 
Both printers were added to afinal concentration ol 2 |jM; each d^lTP 

The final reaction volume was either 75 ^1 or 100 |il, which was cveriayed with mineral oil to prevent evaporation. 
Thermal cycling was then started on a thermal cyder eg. Hyt)aid Thermal reactor, and a typical example of concfi- 
tions used was WC 7 mins. 45''C 2 mins, hold at 45^*0 for less than 5 mm., and then add 5 units of Taq DMA 
polymerase (purchased from a commerdai source, ag. Gboo). The DNA fragment was anplified by cycling ttie 
temperalure at 72% 2 nri'ns. M'^C 1 nim and 2 min a total <^ 
M DNA sequencing using the double stranded method 

Sequencing was carried out using 'Sequenase'^' (United Slates Biochemical Corporation) essentiaOy as 
described in the manufactuer's Instructions. 
(XI) DNA sequence analysis and manipulation 

Analysis cl sequences were carried out on a digital VAX computer using the GCG padQ 
descra>ed in Devereux ef a/ (1984). 
(xii) Production of oligonucleotides 

1. Ofigonudeotides were synthesised using a Gene Assembler Plus (Pharmacia LKB Biotechnology. Milton 
Keynes. England) or a 381 A Synthesiser (Applied BioSystenf«) according to the manufacturer's instructions. 

2. Ofigonudeotide purification was earned out either using MonoQ as recommended by Pharmacia or by UV 
shadowing where recovery of synthetic oligonucleotides was by electrophoresis through a denaturing polyacr- 
ylamidegel. The oligonucleotides were loaded ontoa 12%acrylamiden^ urea gel and run at 1500V until the 
oligonucleotide had migrated approximately two tNrds of the length of the gel. The Df^A was visualised using 
a hand4ield, longwavelength ultraviolet larrp; and the DNA bands excised. The oligonucleotide was recovered 
using Sep-Pak C18 reverse phase oslumns (WErters) as described in Sarrt^^ 

(xio) Sodium dodecyl sulphate polyacryianiide gel eleclrophoresis (SDS RAGE) 

SDS PAGE was carried out generally using the Novex system (British Biotechnology) aooonfing to the nr»nu- 
facturer% instructions. Prep^toj gels of acrylamide concentrations 1 4%. 1 6%, 4 - 20% or 1 0 - 27% were the ones 
most frequentiy used. Samples for electrophoresis, inducfing protein molecular weight standards (LMW Kit Phar- 
macia) welt usually diluted in 1%(wAr)SDS - containing buffiar (with or without 5%(vA^) 2-mercaptoethanoO. and left 
at room temperature for about 0^ to 1 h before application to the gel. 
(xi^ Afteiatlon of oodon usage 

The non random use of synonynious oodons has been demonstrated in E CO// and t^ 
support the belief that protein production from genes corrtaining non-optimal or minor codons(particulariy at the 5' 
end of the gene) is less efficient than that from genes with no such codons (ag. Chen an Inouye. 1990). Acodon 
usage table GornpOed from genes highly expressed in E.a>//(8upp6ed as part of the QCQ sequence analysis soft- 
ware package, Devereux etai. (1984)) was used to determine the optimal codons for eo^essm in E colL All of 
the first 30 codons of all constnjds (where oompatiNe with restriction enzyme sit^ 

expression. The codons for tiie seven amino acids: arg. gly. ile. leu. prci ser, ala were optimised (where compatible 
with restriction enzyme sites) throughout tfie coding sec^ence. 

(xv) Construction of vector pBR0C413 

The plasmid pT7-7 (Tabor, 1990) contains DfsiA corresponding to nucleotides 206&4362 of pBR322 and Uka 
pBR322 can be mobilized by a oonjugative plasmid in the presence of a tNrd plasmkJ ColK. A mobility protein 
encoded by ColK acts on the nic site at nucleotide 2254 of pBR322 initiating mobifization from this point pT7-7 was 
digested with Lspl and Bg/lland the protruding 5* ends fined in witti the Klenow fragment of DNA Polymerase I. The 
ptasmkJ DNA fragment was purified by agarose gel electrophoresis, the blunt ends ligated togettier and trans- 
formed into E coli DH1 by electroporation. The resultant plasmid pBR0C413 (Fig.1) was identified by restrcfion 
enzyme analysis of plasmki DNA. 

The deletion in pBRCXMIS from the Lsp\ site Immediately upstream of the 410 promoter to the Bgl\\ site at 
nucleotide 434 of pT7-7 deletes the DNA corresponding to nucleotides 2065-2297 of pBR322. The n^; site and 
ac^acent sequences are therefore deleted making pBR0C413 non mobilizaUe. 

(xvi) Haemolytic assay 

The anti-haemolytic activity of polypeptides was assessed by measuring the inhi)ition of complement medi- 
ated lysis of sheep erythrocytes sensitised with rabbit antibodies (obtained from Diamedix Corporation. Miami. 
USA). Human serum diluted 1 :125 in 0.1 M Hepes/ 0.15 M NaCl pH 7.4 buffer was the source of conplement and 
was prepared from a pool of votunteeis essentially as described in (Dade & Lewis. 1975). Briefly. bk)od was 
warmed to 37*'C for 5 minutes, the ctot removed and the remaining serum clarified by centrifugation. The serum 
fraction was split into small aliquots and stored at -196"C. Aliquots were thawed as required and diluted in the 
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Hepes buffer immediately before usa 

lnfii)Hk)n of complement-mecyated lysis of sensitised sfieep erytfirocytes was measured using a standard 
fiaemolylic assay using a v-botlom microtitre plate format as fbHovvs. 

50 mJ of a range of concentrations (0.01 -lOO^igAnl but typically 0.05 - 25 ^ig/imi) of test protein dfluted in Hepes 
s buffer were incubated vvith 50^1 of tfiediuted serum for 15 minutes at 37^0. 100 ^1 of prewarmed sensitised sfieep 
erytfirocytes were added for 1 houratST^ in a final reaction votume of 200 |J. Samples were spun at 300g at A't; 
for 15 minutes before transferring 150 pi of supernatant to flat bottomed microtilre plales and determintng Ifie 
absorption at 410 nm. wfiich reflects the amount of lysis in eacfi test solutfon. Maximum lysis was determined by 
incutMrting serum witfi erytfirocytes in tfie atisence of ary infiibitor from wfiicfi ttie proportfon of k>8ckground lysis 
10 fiad been subtracted (determined by incubating erytfirocytes witfi buffer). TTie bad^ground lysis by infiixtor was 
assessed by incubating infitbitDr with eryth ro cyte s and then subtracting that from test sarnple& Inhfoition was 
expressed as a fraction of the total ceU lys^ such that IH50 represents 
50% infifoition of lysis, 
(xvn) C3a RIA Assay 

IS Activationof complemem pathways can be followed by rneasuring the release of the 

its breataiown product C3a des Arg. Both products can be measured using a com^^ 
chased from Amersham International pic. U. K.. (human oomplement C3a des Arg [^^Qassay, code Rm 518). 

(a) Altemative patfiway activation by Zymosan A 

20 The aftemative pathway of complement was activated with zymosan A, a complex caitx)hydrate from yeast 

(Sigma, catalogue nunfoer Z-4250). Zymosan A was made 50 mg/imi in Hepes buffer (0. 1 M Hepes^. 1 5M NaCi pH 
7.4) or in PBS (50 mM sodium pho6phateA>.1 M HaO pH 7.4) and vortexed until a fine suspension had fomfied. 
Senjm (prepared as descrfoed for the haemolytfo assay; Method xvi) was preincubated with different concentra- 
tions of complement inhibitor diluted in Hepes buffer for 1 5 nm at 37^0 using tfie volunies given tyeiow. Zymosan 

2s A was then vorlexed for a few seconds each time before addition to the samples after which samples were incu- 
bated for a further 30 mins at 37^C. The zymosan A was then spiii down at approodn^ 
at ambient temperature. Typically 100 pi of supernatant were added to an equal volume of preqpitating solution 
provided in the kit and the subsequent supernatant assayed as descrfoed in the technical bulletin supplied by 
Amersham with the C3a des Arg assay RIA Idi Each sanpfe was assayed in dtpfic^ 

30 supernatant, to ensure that sample counts were on the standard cun^ were found to be 1A50 - 1/100. EDTA or 
Futhan were not used in any solutions or tubes as suggested in the technical bulletin. 

Each sampfe was counted for 1 minute on an LKB-Wallac 1272 Oinigamma. Data was processed using the 
RiaC^ program for RIA assays as si|9plfed with the CUnigamma. The data was oon^ 
in the Amersfiam technical bulletin with the standrd cun^ constructed by non-linear regression fit to the data 

3S The nwiiaturised assay was carried out essentially as descrfoed above but using smaller total volumes for the 

activation of serum. 

Nfohfliies of sarnples added 
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serum 


inhfoitor 


Zymosan A 


Normal Assay 
Miniaturised Assay 


79 111 
26.3 pi 


20 pi 
6.7 pi 


21 Ml 
7nl 



In the minaturised assay, after activatioa typically 25 mI of the sample were precipitated. The assay kit reagent 
additions were reduced from 50 pi to 10 pi which enabled the assay to be earned out i 

containing separate detachable wells. The assay was then carried out as described in the technical bulletin using 
so the adjusted volumes until the last dilution in isotonic sallna In this Instance 200 pi of saline were added and the 
plate spun at approxirnalely 2500g for 12 rnins at 4''C. The sijpernalants fro^ 

aspiration and the precipitate was washed with a further 300 pi of isotonic saline. The plate was then spun again at 
aboU 2500g f(y 5 mins. 4"^ and the supernatam was discarded. Welfo were then counted ft^ 
CKnigamma. The date was processed as above. 
55 To determine the % inhfoition of maximum activation at each inhbitor concentration, a number of controls were 

carried out with each experiment. These included maximum activation (A) /.a serum -i- zymosan A only, back- 
ground activation (B) i,e. serum -i- buffer only, and background activation in the presence of inNbitor {Q Le. serum 
inNbitor only The background activation was generally subtracted from the maxinrum activation. Similarly the 
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background acthmtk)n in the presence of inhS)Hor was subtract 

off inhi)itor. These values oouid then be used to determine the % Inhibition at each inhi)itor ooncenlration. using the 
foilovMng formuiai 

' (A-B)^^"" 



wttereD Is the value of activation of serum in thepresericeof inhbitwandzynriosan A.TheC50i8derinedastheo^ 
centration of inhi)itor required to reduce maxinrum activation by 50%. 

(b) aassical pathway activation 1^ heat aggregated IgG 

Actiration of the classical pathway by IgQ was performed as foflows. Human rglotNifin (Sigma, catalogue 

nunber G-4386) was nwto 14 mg/M in 0.1 M Hepe&A).15 M NaQ 

of heat aggregated IgG were then stored as small aliquots at -SO^'C unta required. Serum was activated using heat 
aggregated IgG using tfie same volumes as described for the zymosan A normal or miniaturised assay. Preincuba- 
tion of inhi)itor with serum was for 15 mins at ST'C Mewed by a^^ 
continued for a further 45 mins at 37*C. The samples were then assayed directly for C3^ 
mal or miniaturised assay, (xviii) CSa RIA Assay 

Activation of conplement pathways can be followed by measuring the release of the anaphylatoxin CSa and its 
breakdown product C5a des Arg. Both products can be measured using a competitive radkH'nununo assay pur- 
chased from Amersham lntematk)nal pic. U. K.. (human complement CSa des Arg [^^Qassay, code RPA 520). 

The alternative pathway off complement was activated with zymosan A, as descrbed for the C3a RIA assay 
(Method (xvn)). The assay was carried out in the miniaturised form as described for the C3a assay using the rea- 
gents provkied in the CSa des-Arg RIA kit 

References in the Examples to amino acki numbering relate to the corresponding reskfues off mature CR1 protein. 

Example 1 Construction of plasmid pDBIOIO-DII encoding SCR 1+2 General points 

[0076] A DMA sequerx^e for SCR 1 4- 2 corresponding to amino ackJI and ending at amino acU 124 of mature human 
complement receptor 1 was desicpied such that the 5* end of the gene contained an Afdel sita This she oonpri 
ATQ oodon to give the initiatng nnelhk)nine required for the start of mR^ 

distance from the SNne-Dalgamo ribosome bkiding sequence of pBROC413. The 3' end off the gene finished on two 
stop codons followed k>y a H/ndlll sita 

[0077] Restrictkxi endonudeases tfiat do rK>t cut pBROC413 and that were commercially availat3le were klentified. 
The sequences of the restrictk>n sites recognised by ttie endonudeases were translated into all three readirig firames. 
The sites that contained rarely used oodor« for E. co// expression were discarded. The remaining sites were matcffied 
with the Dr4A coding for SCR 1 + 2. Iff the restrictton site oouU be fitted into the DMA sequence so as to preserve the 
coding sequence and not add a rarely used codon. the DNA sequence was altered to Include this restriction site. 10 
unk^ue restrictnn sites were so ti entified and Incorporated. To enable intracelliiar OKpresston of protein in E. coli, an 
ATQ codon ms added to the 5* end of the gene imnriediately preceding the oodon for th^ 
1 . Tlie codon ATG is part of the Afelel restriction site whtth can be used for ctoning into vec^ 
codon corresponding to proline 124 off mature CR-1 has been changed to one encoding glutamine, which also encom- 
passes an EcoRI sita 

(a) Construction off plasmid 

Oligonudeotxtes oocfing for SCR 1 -i-2(Table1; 1 -8)weresynthesisedas4conplementarypair8 0f87- 101 
nners that coiid t)e ligated in a unque fasfiton via complerneritary 8 bp w 

otkles. The four complementary pairs of oligonudeotides were designated Pair A (oligos 1^2) . Pair B (ofigos 
Pair C(oligos&«6) and Pair D(ollgos7-h8). Pair A whk:h corresponded to the 5* end of the gene contained an Afcl^t 
restriction site overtiang and Pair D contained a H/ndlll restrictkxi site overhang at the 3' end. All oligonudeotktes 
apart from 1 and 2 were puriffied on Phamriada Mono Q colunrins prkx- to usa Oligonudeotkte 2 off p^ 
gonudeotkJe 7 of pair D were kinased before annealing with their unkinased con^ 

8 respectively. OligonudeotkJes pairs B and C were annealed first and then kinased. The Mnased oligonuleotkJe 
pairs were ligated Pair A (approx. 0.1 pg) to Pair B (approx. 02\iQ) and Pair C (approx. 2^g) to Pair D (approx. 4^g). 
The ligated oligonudeotkies (A^-B) were In tum ligated to (Ci-D) to form the gene coding for SCR 1 2. 

The DNA coding for SCR 1 + 2 was amplified by PCR using two digonudeotktes (Table 1 : 1 5 and 1 6) comple- 
mentary to the tm strands of DNA. Both oligonudeotUes contained 5' unrnatched ends th^ 
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dom sequence foOowed by the sequence deHherAI^ restrk:tk3nsitesfollovvedby18bpoonplenr)en^ 
to the gena FolicMflng PGR, a band of approxinrtttely 400 bp was visualised on horizontal agarose gel eledro- 
phoresis. which was excised and purified on DEAE NA45 nientxan^ 

before Ggating into pBR0C41 3 that had been cut with the san>e enzymes. The vector was transformed into E coti 
s HB101 made competent with caldimi chloride. Mini-plasmid preparations were made and the plasmid DNA was 
analysed by digestion with Nde\ and H/ndllL Plasmids containing the correct sized insert, were fi^ther sulijected 
to restriction mapping with EcoRI, Hpal, Kpn\ and Smal. The plasmids that displayed the correct restriction maps 
were analysed by DNA sequencing of both strands across the gene coding for SCR 1 -1-2. Plasmid pDBIOIO-DII 
was identiried as having the correct sequence across the gene oodng for SCR 1 2. 

10 

Example 2 Construction, exptesslon, purification, Mifing a^ 
General Points 

15 [0078] The DMA coding for SCR 1-^243 was constructed by ligaling DNA coding for SCR U2 (Example la) to DNA 
encoding SCR 3. 

[0079] General points relating to SCR 3 are presented in Example 9. 

[0080] The SCR 3 coding unit conresponding to amino add 122 and ending at amino add 196 of mature CR1 . was 
designed such that 5* end of the unit contained the EcoRI site at the junction of SCR's 2 & 3 as well as an Nde\ site 5* 
20 to the EcoRI site. The 3' end of the unit finished on two stop codons followed by a H/ndlll site. The plasmids containing 
the SCR 3 coding unit and the SCR 1+2 coding unit were digested with EcoRI and H/ndlll. The SCR 3 ooding unit was 
isolated and inserted downstream of the SCR 142 coding unit in the EcoRI/HnrxJIII-cut SCR 142 - containing plasmid, 
to give a plasmid containing the SCR 1+243 ooding unit which corresponds to amino adds 1 to 196 of mature CR1. 
Thead(fitionoftheSCR3coding unit through the EcoRI site, converts the codon corresponding to a tfutamineat pod- 
as tion 1 24 t>ack to ttie authentic amino add (proline) that is found in CR1 . 

(a) Construction off plasmid pDB1013^ encoding SCR 1+2 + 3 

Three pairs of oligonucleotides (Table 1 ; 9 - 1 4) encompassing the SCR3 coding sequence were synthesised. 
The digonudeotides were first annealed as pairs (9, 10; 11.12; 13.14) arxi the middle pair kinased thus allowing 

30 tfie three pairs to be ligated together via 8 base pair overlapping sequences. The 5* ervJ of this trimeric molecule 
was designed to be complementary to Nde\ digested DHA and the 3* end to H/ndlll cfigested DNA. This enabled 
the trimer to be doned into NdeyHind\\\ digested pBRCX>413 generating pBR0C435 (Fig.2). The identity of 
pBRCX)435 was ched«d by restriction enzyme analyds and confirnied by [)NA s 

Plasmid DNA from pBROC435 and pDB1010-D11 (Example 1) were both cut with EcoRI and H/ndlll; the 

as EcoRI/H/ndlll band of pBRCX>l35codng for SCR 3 was purified on an DEAENA45nr^^ 

tor pDBIOIO-DII. The SCR 3 coding unit was then ligated into pDBIOIO-D1 1 to generate pDBI 01 3-5 which was 
then transformed into caldum diloride oonpelent E. coli HB101. The resulting colonies were analysed by mini- 
plasmid preparation of DNA followed by restriction mapping. One of the colonies* tenmed pDB1013^ (^10-2), 
contained the SCR 142+3 codng unit This plasnM was then analysed txeocpression of the gene product 

40 (b) Expression of SCR 1 +2 + 3 

pDB1013-&4 was transformed into caidum chloride competent E.co// BL21(DE3) and resulting colonies ana- 
lysed by restriction digestion of mini-plasmid DNA preparations. Single cdonies were inoculated into universals 
containing lOnrilof LbrottiorNCYZMniiediumandSOMgManfipidlfi^ 

r.pm The overnight cultures (typically 5ml) were used to inoculate each of 2 L conical flasks containing 500 mis of 
45 NCYZM medium. 150 ^g/ml ampicfllin; cultures were grown at 37^C. 220 rp.m. until Aeoo was 0.5 at>sort)ance 
units. Cuttues were induced with 1 mM isopropyHhiop-D-galactoside (IPTG) and allowed to grow a further 3 hours 
under the same concfitions. The cultures were centrifuged (approK. 8000g/l 0 min) and the sif)ematants discaided. 
The ceo penels were stored at -40*»C. L brotti was 1% (w^) Bactotryptone. 0.5% (wAr) Badoyeastextract O.S% 
(wAf) ftaa NCYZM media was L4)roth containing 0.1% (wAr) casamino adds and 0.2%(w^) MgS04.7H20. pH 
so 7.0. 

(c) Isolation of solul>llised Indusion bodies 

Frozencdipdietof E.CO//BL21 DE3(pDB1 01 3-5-4) (1 litre culture) prepared in a dnrilar way to that described 
in Exanrple 2b. ms allowed to thaw at 4*C for 2 h and was then resispended in 50 mM Tris^ mM NaCIM mM 
EDTAA).1 mM PMSF pH 8.0 (33 mQ. The suspension was transfenred to a 100 ml glass beaker and sonicated (Heat 
55 Systems - Ultrasonics W380; 70 Watts. 50 x 50% pulse, pulse time =5 sea). The sonicate was immediatdy centri- 
fuged (6000g/4''CM0 min) and the stpematant was discarded. The pdlei containing the indusion bodies, was 
resuspended in 20 mM Tris/8 M urea/50 mM 2-mercaptoethanol/l mM EDTAA).1 mM PMSF pH 8.5 (100 ml) and left 
static at room temperature (approx. 23*C)for1 h. The resulting sdution was centrifuged (approc 2000 g at 4**C for 
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10 min) to remGve any material that had feOed to solubilise. The supernatant of this spin ms retained at -40^ as 
the solulMlised inclusion txxty product 

(d) PifftficationofSCR1 ♦2 4.3fromthesolubilisedlncliJSionbody 

Acolunvi Od.. 16mm; h. 1 0 mm) of S-Sepharose Fast Flow ms prepared and connected into an F^^ 
mada) system. The column was ecfuittxated with 20 mM Tris/SM urea/1 mM EDlA/50 mM 2-mercaptoethanol pH 
8.5. 10 ml of thawed, soltixiised inclusion body, prepared as descnbed in Example 2c. was appfied to the column 
and washed through wHh equiiiration buffer. The column was then developed with a liner gradient to 1 M NaCI (in 
equilibration buffer) followed by rinses with 1 M NaCI and 2M Had (also In equififaralion buffer). All the chromatog- 
raphy was at 1.0 ml min and at room temperatiffa 

Analysis by SDS PAGE/|xotein staining of the fractions collected during the chromatography indicated tftat vir- 
tually aO the SCR 1 -^2 + 3 polypeptide had absorbed to the column and had been dissociated by the 1M NaCI- 
containing buffer. The appropriate fractions were stored at -40*'C. 

Subsequem assay for protein oontert of the peak fraction using the Bradlb^ 
abumin standaid showed it contained 2.8 mg protein. 

(e) Fblding 

S-Sepharose - purified SCR 1 + 2 -i- 3 that had been purified in a similar way to that described In Exairple 2d 
and stored at -40°C was thawed and 0.4 ml buffer-exchanged into 0.05 M formic acid using Sephaex 025 (P10). 
The ab6ort)ance at 280 nm of the buffer-exchanged sdution was determined as 0.^^ and, using e ^34000 and 
appropriate con-ection fectors for dilution, the protein concentration of the original preparation (prior to buffer- 
exchange) was calculated to be 0.6 mgAnl. 

Based on this figure. 1 .7 ml S-Sepharose - purified protein was dOuted with 0.85 ml 20 mM Tris/8M urea50 vrM 
2-niercaptoelhanol/IM NaCI pH 8.5 to give a 0.4 n(ig/M solution, on 

FWing was effected by a series of dilutions, using ookJ dOuent at all tinies. 

Att=Oh. 0.8mlSCR1 +2 + 3(0.4nigATi)¥iTCaddedto0.8ml20mMTris/1Murea/5mMEDTA/3mM2-r^ 
captoethand pH 8.0 Cc^luenf) in a 30 ml polystyrene universal container. The solution was mixed tfwrougfily bf 
gentie swirling and left static, capped, in a cold room (approx. 2 to3**C). 

Atl h. 1.6 ml diluent was added and mixed. 

At2h. 3.2 ml diluent was added and mixed. 

At 4 h. 6.4 ml diluent was added and mixed. 

The solution was left a further 20 h in the cold room, ttien uHrafiltered (YM5, Amicon Lid) to approx. 1.4 ml. This 
was buffer-exchanged into 0.1 M NH4HCQ3 (2.5 ml) using Sephadex G25 (PD 10) in ttie cold nxm The eluate was 
aliquoted and was stored at -40*'C or lyopfulised. 

The product containing SCR 1 -1-2 -f- 3 was analysed by SDS PAGE, followed by protein stainaig. In both non- 
reduced and reduced (with 2-nf)ercaptoethanol 5% (v/v)) samples ttiere was a single major band. The molecular 
weight of ttie reduced t>arKl, compared to reduced protein standards of known Mp was approx. 24,000. The non- 
reduced protein (band) had a slig^ faster mobility ttian tf>e reduced protein (barid). 

The product was analysed in a functional haemolytic assay utilising antibody-sensitized sheep erythrocytes 
(^Mhod (xvil). The product showed concentration-dependent inhi)^ 
erythrocytes witti an IH50 airound 0.4 iigAnl. 
(OFMdIrig 

Preparatioa folding, processing and analysis were can^ied out exactty as described ^ 

(1) the diluent for ttie folding was 20 mM ettianolamine (pH 10.0) 

(2) the folded solution was uttrafBtered to a final volunie of 1.55 ml, arxl 

(3) the IH50 figure was determined as about 0.6 pgM. 

(4) the recovery of product was approx. 100 per cent 

(g)Determlnatfon of N4enniiiiai sequence of SCR 1 •••2 + 3 

1ml samples of growing E.coli BL21 (DE3) containing plasmid pDB1013-5-4 were removed 3 hours post- 
induction Witt) 1 mM IPTG as descrit>ed in Example 2b. These samples were spun in an epperxkxf centrifuge and 
the resultant pellets each resusperxied in 200mI of reducing buffer (100 mM Tris pH6.8/200 mM cfithiottireitol/4% 
CM SDS/2% CM bromophenol blue and 20% CM glycerol and boiled for 5 minutes. 25mI samples were applied 
to a 1 4% polyacrylamide gel. When ttie electrophoresis was complete ttie proteins were transferred to a ProBlott 
membrane (Appfied Biosystems) using a Sarloblot electroUotting apparatus (Sartorius) at 0.8 mA/cm^ for 1 hour 
40 mins using CAPS (3H[cyck)hexylamino]-1-propanesulphonic add) transfer buffer. After transfer ttie ProBlott 
membrane was stained (0.1% (^/v) Coomassie Blue R-250/40% Cfv) m6ttianol/1% "hf acetic add) for 20 seconds 
anddestained using 50% (^/v)mettianol. A band corresponding to a M^ approx 23,000 protein was exd^ 
N-terminal sequence determined using a Blott cartridge in an Applied Biosystems 477A Protein Sequencer. 
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The sequerKe of the first 20 amino ackls was found to agree 
3 could not t>e identified the sequencing protocol used. 

Example 3 Expression and purification of SCR 1 ♦ 2 4- 3 from a ftanenM 

5 

10061] 

(a) Fermemation of E. coil haitooiirlng the plasmid pDB101»«4 

£. CO// BL21 (DE3) : pDB1013-5-4 was recovered from storage in liquid nitrogen t)y thawing a vial containing 1 

10 ml of the culture and this was used to inoculate 1 00 ml of seed mednim (NCYZM) containing ampictlfin at 75 \iqM. 
The primary and secondary seed stage fermentations were carried out in plain 500 ml shake flasks t>atched with 
1 00 ml aSk^uc^ of NCYZM medium. The primary and secondary seed fermentation conditions were as foOows : 
37*C. 230 rpm on an orbHal shaker with a 50 mm throw. The prirnary seed ff^^ 
rnary seed culture was used to inoculafte secondary seed fomentation medium at 0.1% 

IS was incubated for 14.5 hours. 

Two 15 litre Biolafitte fermenters were each batched with 10 litres of NCYZM medium and 0.01% (v/v) Dow 
Coming DC1510 antifoam. The vessels plus media were sterifised using steam to 121''C for 45 minutes. Ampictllin 
sterilised by mkTofillratxm (0.2 pm) was added aseptk»lly to the vessel media to aftnal concentratkm of ISO pgM. 
The fermenters were inoculated at a level of 3% (vA^ from pooled secondary seed ctiture. The final stage incUba- 

20 tk)n ooncfitnns were ST'C, agitator 400 rpm. airf kyw 5 l/rnin (0.5 wm). The final stage fermentations were sairpled 
aseptk»lly pre-inoculation, at 0 hours and thence every half hour. The samples were monitored for vKreases in 
optk»l density (600 nm). When the OD600 was ^ 0.5 JPTQ was added to give a fM 
fermentations were incubated for a further 3 hours. 

The cells were recovered by centrifuganon using 7000 g for 25 niinutes. Tte 

25 49.8gramme& 

(b) Inclusion body Isolation. 

Induskxi bodies from 23 g (wet weight) cell peOet were isolated and solubilised essentially as described in 

(c) Purification of denatuied SCR 1 +2^-3 

30 The volume of solubilised inclusion body from Example 3b was approx. 800 ml. To this viscous solutk)n was 

added SP-Sepharose FF (100 ml gel bed. water washed and suctkxi dried). The mixture was swiried vigorously 
and left statk: for 1h at room temperature. TbesMpematant was decanted and stored at -40*C. The remaining slurry 
was resuspended to a un^orm suspension and poured into a glass jacket 0-^^^ 41 .5 mm) and aBowed to settle into 
a packed bed. TTiis packed bed was connected into a tow pressure chronwtography system at 4**C and equflixated 

as with 0.02M Tris/8M ureaA).05M 2-mercaptoethanol/D.001 M EDTA pH 8.5. When the Agao of the eluate had nvni- 
mised. the buffer vms changed (step-wise) to the equillxratnn buffer additkxially containing 1 M NaCI. A single 
peak tMoseluted. in a volume of 90 ml (equivalent to approx. 1 Vt). The solution was dear and cokxjriess and was 
estiiTiated, by A280 detemiination of a buffer-exchanged sanrpto 

get protein. By SOS PAGE foltowed by protein slain the target protein was the major band present The 90 ml prod- 

40 uct was stored at -40*a 

(dO Folding and further purif icatioa 

1 8 ml of the above product (nominal 60 mg) was <filuted with 12 ml 0.02 M Tris^ urea/1 M NaCM).05M 2- 
mercaptoechanol pH 8.5. The product (30 ml) was added as 5 ml alkjuots at 1 nrin intervals to 930 ml freshly pre- 
pared, ooM 0.02 M ethandamine^.OOl M EDTA. wHh swirOng, and lefl static for 1 m*C. Then reduced glutathtone 

45 was added to 1 mM (by addilton of 9.6 rnl0.1MGSH) and oxidised glutathk>new^ 

of 9.6 ml 0.05M GSSG). The solutkxi was dear and was 1^ static in the cold for apprcx. 70 h. The solution was 
then ultrafBtered using a YM10 menrtxane to a final retentare volume of atxxit 10 ml; this retentate was ctoudy It 
was mixed with 90 ml 0. 1 M NaH2P04n M (NH4)2S04 pH 7.0 (Bufl^ A) at room tenpera^ 
at 4000 rpm tor 20 min. The supernatant was decanted and SCR 1 -t- 2 » 3 protein isolated by chromatography of 

so the supernatant on Butyl Toyopearl 650 S. 

The column of Butyl Toyopeari (\^ ~ 1 2 mQ was equilibrated with Buffer A. The 1 00 
to the column and the column rashed with Buffer A. It was then developed with a linear gradient offi 00% Buffer A 
to 100% 0.1 M NaH2P04 pH 7.0. All the chromatography was at room temperature at approx. 30 cmh'^ . 

A major A2B0 peak was eluted during the gradient. Radtons spanning the peak were analysed tjy BOB PAGE 

55 folkMfed by protein stain. The most concentrated fracttons of the peak contained essentially pure SCR 1^2 + 3 
and were active in the haemolytk: assay (Method (xvi))-(IH5o 0.3 |ig/hil). They were staed at -40*'C. 
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Example 4 Fbrnulation or Butyl Ibyopearf pu^^ 

[0082] Batches of SCR 1 + 2 3 thm had been expressed, fbkied and purffi^ 

in Examples 2 and 3 and fivthor purified by anrwnonium sulphate treatment and Butyl Toyopearl chromatography essen- 

5 tiaOy as descriied in Example 3d were formulated into a useable prod^ 

[0063] Three such Butyl Toyopearl products were pooled to give a volume of about 31 ml. All 31 ml were buffer- 
exchanged into 0.05 M formic acid (prepared using 0 2 pm-fltered 'MHIiQ' water) using a column of Sephadex G25. All 
the chromatography was at 50 cmh'^ at 40^C. The eluate from the oolum 
was collected as a angle fractioa The bulk of this fraction was lyophilised in aliquot& 

10 [PQB4] Analysis of the Vo pool prkx to lyophilisatk)n by both SDSPA^ 

to be essentially pure target protein. The pool demonstrat ed anti-haemolytic activHy (IH50 approx. 0.3 pg/lml) and the 
endotoxin content was low (< 1 ngAiig). 

[0OB5] OneofthelyopNfisedatiquotswasshowntobesolubleatlOmgmr^inphos^ 
corrplement inhiNtory activity in the haenriolyt^ 
IS [0086] Another of the lyophilisedaliquols was examined to determine the d^^ 
predicted on the basis of a consensus SCR moHQ disu^ides were detected. 

Examples Effect of SCR 142+3 on IgG-mediated activation of the classical pathway of oomptement, as meas- 
ured by C3a release 

20 

[0067] lnhi)ition of heat aggregmedIgG activated semm was carried out as desaibedi^ Heatag^e- 
gated IgQ activates the dassical pathway of a>mplement Differem concentratk^ 

were incUt>ated with senim in the presence of heat aggregated IgG and the % InMbiticn of activation at each concen- 
tration was determined. The IC50 of SCR 142+3 was determined as approxiinately 22 iig/Mi^^ 1+243 
25 can inhibit the dassicai pathway of cornplemeni 

Example 6 Effect of SCR 1 42+3 on zymosan A-medlated activation of the altemative pathway of complement, 
as measured by following C3a release. 

90 [0068] trtftibition of zymosan A activated serum was canied out as described in Method (xvii*). Different oonc en halior i s 
ofSCR 142+3 (typically In the range 1 - lOOOMO/mQ vi«reincii>ated vvith serum in the presence of zymosan A an^ 
% inhtoition of activation at each concentration was determined. Rom several different experiments the IC50 was deter- 
mined as 20-40 pgAnl indicating that SCR 1+2+3 can inhibit the alternalive pathway of conplemenL 

35 Example? Effect of SCR 1+2+3 on zymosan A-nwdlated activation of the altemative pathway of complement, 
as measured by C5a release. 

[0089] tnhi)ition of zynxisan A activated serum was carried out as described in Method (xvii) and assayed as 
desal)ed in Method (xviii). Different concentrations of SCR 1+2+3 (typically in the range 4- 700 pg/h^ 
40 with senim in the presence of zyrnosan A and the %inhi)ition of activation 

several diffierent experiments the IC50 was detemiined as ap proximately 20 - 30 iigM, indtoating that SCR 1+2 + 3 
can inhibit the altemative pattiway of complement. 

Example 8 Endotoxin content determination of purif tod, folded and formulated SCR 1+2 + 3 

45 

[0090] A batch of final product SCR 1 + 2 + 3 was prepared essentially as described in Example 4 above and was 
measured fw endotoxin content using a m^hod based on the gel-dot reaction of limulus amoetxx;yte lysate (LAL) 
(Atlas Bioscan Ltd.). The sensitivity of the assaywas 0.125 EU/irnI and this was checked 
dilution series prepared from standard £. ooll endotoxin supplied with the LAL kit. 
50 [0091] 10-foUdilutk)nsof'-1.3mg/irnlSCR1+2 + 3protein8tockweretestedin 

by adding 10(J of sample to lO^il LAL After 1h at yrO the mixtures were tested for either ckstting or remaining fiquid. 
(Solutions that contain at least 0.125 EU endotoxin will ck>t this LAL preparatk)n.) After taking into account the results 
of simultaneous tests desi^ied to test for interference, it was concluded that the endotoxin content of the SCR 1 + 2 + 
3 protein preparatkxi was < 12.5 EUAnl, equivalent to approx. < 1 ng/mg protein. 

55 
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Example 9 Exprassioin folding, purtflcatlon, ami tormiMion of Mm 22 
Gonoral Points 

5 [00921 The sequence for SCR 3 oorresponding to amino acid 12^ 

cnmplenrwm receptor 1 was destcried such that restriction endonudease site. 

This site comprises an ATQ start codon to give the initiating nriettionine required for the start of mRNA tiarciation and 
allGMS the placemerit of the gene an optinun distance from 

This codon is foUcmd immediately by the gene coding for SCR 3 starting with arginine 1 22 of mahjre hunan comple- 
10 mem receptor 1. The 3' end of the gene finishes with a codon for lysine 196 foiled 
H/ndlllsite. 

[0093] The DNA coding for SCR3 was modified tor optimum codon usage in E oo// as described in the method& The 
gene was also altered to incorporate unique restriction endonuctoase sites. This 

Restriction endonudeases that do not cut pBRCXM13 and were commercially available were identified. The DNA 
15 sequence of these restriction endonudease sites was then translated into all three reading 

examined. Sites that contained codons that are rarely used by E. coli were discarded. The remaining sites were exam- 
ined for their translated sequence and if that sequence matched with SCR 3. the restriction site was incorporated into 
the sequence. 

20 (a) Construction of plasmid pBROC435 encoding SCR 3 

The construction of pBROC435 is described in Exarnple 2a 

(b) Expression off SCR 3 firom pBROC435 

pBR0C435 ras transfonmed by electroporation into Eooff BL21(DE3) and resulting colonies analysed by 

restriction digestion off minl-plasmid DNA preparations. Single colonies were inoculated into universals containing 
2S 1 0 ml off L broth or NCYZM medium and 50-75 pgAnI ampidinn and allowed to grow overnight at 37^C. 220 rp.m. 

Typically 4ml of overnight cultures were used to inoaiato each of 2 L conical flasks containing 500 nr^ of NCYZM 

medium, 1 50 ^gAnl ampidliin; cultures were grown at 37^C. 230r|xra until Aeoo «vbs 0.5 absort)ance units. Cultures 

were induced with 1 mM IPTQ and aBow«d to grm a further 3 h^ 

centrifuged (approx, aoOOgno nrin) and the supernatantB discarded. Tte 
50 (c) Isolation off solidMisedlnclusionbodles 

The frozen cell pellet of E co// (from 31 growth culture in NCYZM) described in Example 9b was allowed to 

thaw at room temperature for 2 h and was then resuspended In 50 mM Tris/SOmM NaCI/1 mM EDTA^. 1 vM PMSF 

pH 8.0 (90mO. The suspension was transfOTed to a 200 rnl glass bealw and 8onicaled(^^ 

icsW380 70WBtts,50 x 50%pulse^puisetime=5sec.). The sonicate was inmedtatelycenfrifuged(6000g/4<'CA10 
36 min) and the supernatant was discarded. The pellet, containing the indusion bodies, was resuspended in 20 mM 

Tris/8 M urea^ mM 2-mercaptDethanol/1 mM EDTAA).1mM PMSF pH 8.5 (300mi) with gentle pf>etting to nix 

After mixing, the sdution was left static at room terrperature (approx. 23"* C) 

trifuged (2000 g at 4'' C fry 1 0 min) to remove material that failed to solubllisa The stf>ematant of this spin was 
retained at -40° C as the solubilised inclusion body product 
40 (d) Purification of SCR3 from the solubNIsed Indusion body 

A cdumn (I d.. 32 mm; h, 32mm) of Q-Sepharose Fast flow (Pharmacia) was prepared and equifibrated with 
20 mM Tris/8M urea^ mM 2-mercaptoethanol pH 9.0. 200 mi of thawed, soliixlised indusion body, prepared as 
In Exanfpfo 9c. appfied to the cofornn and washed through with equill)rati 

to an FPLC system and developed via a stepwise gradient of 0.1. 1.0. 2.0M Naa (also in equilforiation buffer). All 

4s chromatograpfy was at 2.0 ml min'^ and at room temperature. 

Analysis by SDS PAGE/jprotein staining of the fractions collected during the chromatography Incficated ttiat vir- 
tually all the SCR3 did not bind to the cdunrm. Many other proteins had absorbed to the cdumn howe^ 
been dssodated by the 0.1M and 1M Naa - containing buffers The purity of SCR3 in the unadsorb^ 
estimated to be about 80%w 

so (e)FbldlngofSCR3 

O-Sepharose-purified SCR3 that had been purified as described in Example 9d and stored at -40^C was 
thawed and was frikJed by a series of dilutions, using cold diluent. At t=0. 100 ml 20 mM Tris/IM urea^mM 
EDTA/3mM 2-mercaptoethand pH 8.0 (dfluent) were added to lOOmi SCR3. At tNs stage the sdution was turbid 
in appearance. The sdution ms nixed thoroughly by gentle swirting and left static, capped, in a odd room (2-3*^. 

55 At 1 h. 200ml diluent was added and mixed, final vdume s 400 ml. At 2 h. 400ml diluent was added and mbced. final 
vdume - 800ml. At 4 h 800ml of diluent was added and mixed, final vdume = 1 .6L The sdution was left for a frir- 
ther 20 h in the odd room. The sdution now appeared dear, and it was stored at -40''C in aliquors. 
(f) Formulation of SCR3 
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50 ml off SCR3 prepared as in Exainple 9e were thavved and uHrafiKered to 3.5 ml using a 2000 Da cutH>ff 
membrane (Amicon). 2.5 ml of the concentrate was kxjHer-exchanged into 0.1M NH4HCO3 (3.0 mQ using Sepha- 
dex Q25 (PD 10). Sut)8equent analysts Ibr protein content using the molar extinction coefficient of 11000 showed 
this sample contained apprax 02AwqM. 

Analysis of this material by SDS RAGBjmtein staining indicated that the protein was about 80% pure. Sam- 
ples reduced with 2-mercaploelhanol had a lower electrophoretic mobilify suggesting the presence of disu|phide 
bonds in SCR3. 

Analysis of this sample in the haernolytic assay (Method (xvO) showed 1^ lO-ZOiigMii. 
(d Detenmination of N-termlnal sequence of expiBssed SCR3 

200|il SCR3 prepared and formulated in 0.1M NhUHCO^ as in Example 9f was predpitatad with 800|il cold 
acetone in a carcfice/ethanol bath for 60 mins. The sample was then spun in an Eppendorf centrifuge (approx 
1 0.OOOg^ mins) and the resultant pellet resuspended wHh heating in sample buffer containing S% (vAr) 2-mercap- 
toethand. 30 pi samples were electrophoresed on a 4 to 20% SDS-containing polyacrylamide gradent gel When 
the electrophoresis was complete the proteins were transferred to a ProBlott membrane (Applied Biosystems) 
using an etedr o btotting apparatus at 200mA for 2 h using CAPS in 10% methanol/90%H2O (vA^)) transfer buffer. 
After transfer the ProBlott membrane was stained (0.1%(w/v) Coovnassie Blue), destained, rinsed and air dried 
according to the manufacturers instructions. Sections of the membrane were excised and used for N-terminal 
sequencing. 

The sequence of the first 20 amino adds of the mq'or band was as expected for SCR3 wHh the exception of 
residue 5, which coirid not be identified, 
(h) Preparation, folding and fomulation of SCR3 

Preparation and folding were canied out exactly as described in Exarnple 9a-9e. 400 ml of folded SCR3 was 
ultrafitered through a 30 KDa cut-off filter (Amioon) at 4"* C. Samplesof the ultrafitrate were processed in two ways. 

1 . 50 ml were ultrafiltered using a 2 KDa cut-off membrane to a final volume of 3.5mi and buffer-exchanged into 
0.05 M fonmic add (6.7 mQ using Sephadex G25 (PD1 0) column& The total amount of SCR3 estimated by the 
absorbance at 280 nm was 0.6mg. Analysis by SDS PAGE^mtein staining indicated that the protein had a 
purity of about 96%. The sample was freeze-dried and stored at -40^C. 
2. 100n^oftheultrafillratowereadSustedtopH5.5withHa. Thesarr^ 

(ImQ at 1.5 ml min'^ and washed through with equillxation buffer (20mM Tri&Ha pH S5). The odunm was 
then developed with a step gradient of 0.1, 1.0and2.0Mriaa(al8Oinequi!it3rationbuffer). All rernaining chro- 
matography was at 1 .0 ml min'^ and at room temperature. 

Analysis ty SDS f^AGE/|yotein staining of the fractions coDecteddu^ 
the m^ band dissodated at IMNaCI contained SCR3 at about 95% purity. 

Example 10 Expression, folding, purification and fdrmulatlon off MR122-S253 of CR-1 (SCR 3 4) 

BW41 

(a) Construction of plasmid pDB1019 encoding SCR 3-1-4 

The DNA coding for SCR 3 -1- 4 was constructed from the piasmids pBROC435 (Example 2) and pDB10ia-1 
(Example 11) which carry the genes coding for SCR 3 and SCR 1 -i- 2 -1-3 44 respectively. The SCR 4 oodffig unit 
was excised from pDB1018-1 and igated onto the end of the SCR 3 coding unit in pBROC435. 

pDB1018-1 wasdigestedwi1h5ipelandH//xilllandseparatedona1 %agarosegd.T^ 
for SCR 4 (~ 245 k)p) was exdsed from the gel and purified using the QIAEX extraction kit Plasmid pBROC435 
was also cut with ^1 and H/ndlll. separated on 1 % agarose, exdsed from the agarose and purified with the 
QIAEX kit The SCR 4 coding DNA was then Ggated into the cut pBROC435 plasmid to give pDBIOIS. This DMA 
was used to transform E, coli HB101 made competent with CaCla. Transformants were analysed by restriction 
analysis using EooRI and Hindlll. Ctones carrying the correct sized insert were used for expression studies. 

(b) Expression of SCR 3-1-4 from pDB1019-1C 

pDBIOIS was transformed into E. coli BL21(DE3) made comp^ent with CaC^ and the resulting colonies were 
analysed by restriction digestion of mini-plasmid DNA preparations. Plasmid pDBI 01 9-1 C was identified as carry- 
ing the correct sized insert Single cokxiies of E. coli BL21(DE3) canning pOB1019-lC were inociiated into ten 
univerBals contacting 10 mis of NCYZM medium and 75 ijg/lml ampidOin and aUowed to grow overnight at 37*C. 
240 r.p.m. The overnight cultures were then used to inoculate eight 2 L concal flasks (5 mVTtask) containing 500 ml 
of NCYZM medium. 150 (ig/riii ampk;illin. Cultures were grown at 37^C. 240 r4>.m. until Aqoo was 0.5 absort>ance 
units. At this point ciitures were induced with 1 mM IPTG and albwed to grow a further 3 hours under the saint 
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condHnn&lhecumjreswerecentrifiiged^ Theoell 
pellets were stored at -40^0. 

(c) Isolation, purl! Icalion, ffokflng and fbnmulation off SCR 3 + 4 

The methods used generally follow those descri>edearGerfw 1 -1.2-1-3. 

s isolatk)n of soUMtisedindiBion bodies from culture was carried out as descnbed in 

Example 2c. The volume of sotubSisate was 200 ml. 

Some of tlie contaminating (host) E. co// proteins were remcved from the preparation by adsorption onto S- 
Sepharose^ eHher in a batch process or by column chronralogiaphy. using systern^ 

Example 2d. The protein present in the unadsorbed fractions was shown by SOS PAGE^n to contain significant 
10 amounts of SCR 3 -¥4 protan. About haH of these fractions were uhrafOtered using a YM1 (Amicon) membrane to 
approx. 35 to 40 rnl. This retentate ras estimated to contain about 0.3 mg protein/^ 

of a buffer-exchanged sampla using e= 21 .000). 10.5 rril of the retentate was rnixed with 325 rni cold 20 mM eth- 

anolalnine and left sialic at 4«C for 1 hour. Then reduced tfutHtNo^ mM (by addition of 3.4 ml 

1 0OmM GSH) and oodcfised gl utalhione was added to 0.5mM (by addition of 3 .4ml 50mM QSSQ) . The solution was 
IS rnxed and left static at 4''C for- 72 h. The solution was dear. The sduti^ 

branetoaretentateGlSml. The retentate was divided in two and buffer-exchanged into either 20 mMethano^ 

or 50 mM formic add using Sephadex 025 (PD10 columns). 

Analyds of the fionnic acM SCR 3 44 product by reverse phase HPLC and by 

staining shewed only one mcyor protein spedes (> 90% pure). The protein concentration was estimated to be 0.3 
20 wqM using A280 determinations. The product was active in the haemolytic assay (Method (xvO); the IH50 value 

was apprcK. 30 iig/M 

Example 1 1 Construction, expression, folding, purification and fbmiuiation off MQ1 -S253 off CR-1 ^R 1 -i. 2 4- 
34.4) 

25 

General points 

[0095] Two constnjcts were prepared by inaMng a plasfnd encoding SCR 1-^2. incorporafi^ 

SCR4. The two constructs encoded consensus SCR1 to 4 and the R235Hrnutation of SCR1 to 4 (Example 12). 

30 [0096] A plasmid containing the SCR 1 -f 2 -i- 3 -1- 4 coding unit was constructed by adding the DMA encoding SCR 4 
onto the construct cocfing fw SCR 1 2 4 3 (Exanple 2). For corii^ence of D^JA m^^ 
unit was made by ^nthesising the D^IA encoding the last 17 ainno adds of SCR 3 fdlowed by the Dl^ coding fb^ 
linker region followed by SCR 4. This Dl^ started at the site of the SCR 1 -1- 2 -1-3 coding construct which corre- 
sponds to Tl 75 of mature CR-1 fdlowedbytheDI^ coding for the linlw region followed by SCR 4 ending on tte 

36 corresponding to S253 followed by two stop codons and a Hind\ II site. As for the previous constructs the DNA encodng 
SCR 4 was altered for optimised codon usage and restriction sites as previously descri)ed in Example I.Thisuntof 
DNA viasligated to the plasmid codffig for SCR 1 +2-»>3whichhadbeencutwith5^landH//idllltogiveaconstnjct 
coding for SCR 1-1- 2 -I- 3 -I- 4. 

40 (a) Construction Off plasmid pDBIOIS encoding SCR 1 +2 -1-3 -f 4 

Oligonucleotides (Table 1;ofigos 21 - 26 coding for SCR4) were synthesised as 3 conrplementary pairs of 68> 
90 mers that could be ligated in a unique fashion via cornplernentary 8 bp overhangs between the pairs of digonu- 
deotides. The 3 complementary pairs of ofigonudeoddes were designated Pair E (oGgos 21 . 22), Pair F (oligos 23. 
24) and PEur Q (digos 25, 26). Pair E which corresponds to the 5* end of the gene contained a ^1 restriction site 

45 overhang and Pair G contained a HM 1 1 1 restriction site overhang at the 3' end. All digonudeotides apart from 22 
arvi 24 were purified by dectrophoresis through a denaturing pdyacrytanide gd fdlowed by reverse phase chro- 
matography (Cia) Oilgonudeotides 22, 23, 24 and 25 were kinased before annealing to thdr complementary di- 
gonudeotides. The digonudeotides were ligmed pair E to pair F to pair G to form the gene coding for p^ 
and the whde of SCR4 which for convenience wiD be called the SCR4 gene In the subsequent text 

so The DNA coding for SCR4 was initially arTf)Gfied by PCR using two digonudeotides (Table 1 ; digos 17 and 18) 

corTY)lementary to the two strands of DNA. Both digoriudeotides cori^ 

of random sequence fdlcwed by the sequence of either 5^1 (digo 17) or Hind III (digo 18) restriction sites fd- 
lowed by 18 bp complementary to the gena Fdlowing PCR a band of approximately 250 bp was visualised on hor- 
izontal agarose gd dectrophoresis, which was excised and purified on DEAE NA45 membranes. This DNA was 
55 used for a second PCR amplification udng nested primers that had been moved inward 

5* ends (Table 1 ; digo 19. digo 20). These digo*s incorporated the ^1 and HindlW restriction sites but now only 
had 2 nudeotidesk)eyorKl the end of each restriction site. Fdlowing PCR a band of approx. 250 bp was visualised 
on horizontal agarose gd dedrophoreds. This band was excised and purified udng the Ql AEX agarose gd extrac- 
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tionkiL 

The DMA for SCR 4 was blunt-end ligated to itself following Mnasing. The nultinneis formed were visualized t)y 
horizontal agarose gel electrophoresis and the bands excised and purine 

kit. The DNA was then cut with ^ I and Hind III and ligated into pDB1013^ that had been cut with the same 
6 enzymes to produce pOB1018 (Fig.3). The vector was transformed into Ecoli HB101 made competent with cal- 
ciimi dilorida Mini-plasmid preparations were made and plasnrid DNA analysed by digestion with Nde I. Hind III, 
Slu I. S^pe I and K^n I. The plasmids with the correct restrict 

strands across the gene enoodng SCR4. Two plasmids were selected for further study. pDB1018-1. wNch 
encoded MQI-S253 (consensus SCR1 to 4) and pDB1D18^. which encoded the R235H mutant of MQ1-S253. The 
10 amino acid sequences of the two polypeptides encoded by pDB1018-1 and pDB1018-6 are shown in Table 2. 

Taking the first residue as bebig the A of the ATG Initiating codon, DNA sequencing revealed that reskJue GOO 
ol pDB1018-6 had been altered from 0 -> A. This is a sflem inutation and does net alte^ 
tion. 

(b) Expression of MQ1-S253 from pDB1018-1 

IS pDB1018-1. constructed as described in Example 11a. was transfonned into calcium chloride conpetent 

E.coli BL21(DE3). Single colonies were inoculated Into universals containing lOml of NZCYM medium and 75 
|igM ampidilin and allowed to grow overnight at 37**C. 230 r.p.m. 3ml of ovemight culture were used to inoculate 
eachof 8 x2 Rtreconicalflasks oomainlng 500ml of NZCYM medium. 150 pgAnl anY)icil]ln; cultures were ^own at 
37°C. 230 r.p.m. until Aeoo reached 0.5 ab80it>ance units. The cultures were induced with ImM IPTQ and allowed 

20 to grow for a further 3 hours under the same conditions. The cultures were centrifuged (approx. 7000g/10 
nrvns/4<'C) and the supernatants discarded. The cell peOels were stored at ^C. 

(c) Isolation of solubiiised inclusion bodies 

The frozen cell pellets of E.co// BL21(DE3) (pDB1018-1) each equivalent to 1 Are of culture prepared as 
descrfoed In Example lib were allowed to thaw at 0-4''C over 2 hours. The peOets were resuspended in 50nM 

25 Tris^OmM NaCI/ImM EDTA/O.ImM PMSF pH 8.0: 30ml for each litre pellet. Each suspension was transferred to a 
100ml glass beaker and sonicated (Heat systems * UHrasonics W380; 70 50 x 50% pulse, pulse time = 5 
seconds). The sonicates were pooled and immediately centrifuged (6,000 g^4«ai0 mine) and the supernatant (fis- 
carded. The peOel containing ttie inclusion bodies was resuspended in 20 mM Tris/8 M urea/SOnM 2-fn e rcaploeth- 
anol/ImM EDTAA).1mM PMSF pH S.5 (400 mQ, thoroughly mixed and left static at room temperature (approoc 

90 23^C) for 1 hour. 

(d) Purification of MGII-S253 from the solubiiised inclusion body. 

30iTil of S-Sepharose FF that had been washed with deionised water and suction 
sion body solution descntoed in Example lie, and vigorously shaken for 30 seconds. The S-Sepharose mixture 
was left static at room temperature (23''C) for 1.5 hours and then the sipernatant was discarded. The remaining 

as sluny was packed into a column Od. 4.1cm). The column was equillxaled using 20mM Tris/8M urea^OmM 2-mer- 
captoethanoin mM EDTAA). 1 mM PMSF pH 8.5 at 60 cmh'\ 4''C. MQ1 -S253 protein was eluted using the equilixa- 
tion buffer containing 1M NaCI. Analysts by SDS PAQBt)rotein staining of the fractfons coOected during the 
chronwtograpliy indk»ted that virtually all the target protein had adsorb 
by the 1 M Nad wash. The appropriate fraction was stored at -40^. 

40 (e) Folding and fbrmulatton 

Based on a molar extinction coeffnient of 25,000 and A280 values determined in SOmM formic acid, 60 mg of 
the S-Sepharose purified unfoktod protein described in Example 1 1 d was foMed and formulated as foOows > 

8.0mi of solutfon (equivalentto60 mg protem) wasdiluted with 22ml coM20mM Tris^ ureaJSOvnM 2HTiereap- 
toethanol/IM NaCI/ImM EDTAA).1mM PMSF pH8.5, to give 30ml of a 2.0 vngfrrA solutkxi. The 30ml was diluted 

45 rapkJIy with constant stining Into 930mi coki (0-4''C) freshly prepared 20mM ethanolamine. The solutkxi was left 
statk: at 0-4''C for 1 hour. Reduced glutathkxie was added to 1 mM (by additfon of 9.6ml of lOOmM stod^ and then 
oradised glutathione was added to 0.5mM (by addHion of 9.6ml off 50mM stod^. The solutfon vwas left static at 0- 
4'*C for a further 48 hours and then uHraf Stored using a stirred cell (Amfoon) and a YM 1 0 merrtxane (Amicon. nom- 
inal 1 0.000 Da molecular weight cut-off) to approx. 29ml. The uftrafittered retentate was buffer exctianged Into 50 

so mM formfo add using Sephadex G25 (i d., 26mm: h, 245mm Vt, 123mO and a ffow rate of 50 cmh'^ to a final volume 
of 40mi. Using a molar extinctfon coeiffoient of 25.000 for the protein 51mg of protein was recovered. The purified 
protein gave an IH50 value (see Method xvi) of approximately 2 \jtgfvri, 
(Q Further purlfteatlon and fOmwIatlon of SCR1 -I-2-I.34.4. 

FoMed SCR1 + 2 <f 3 -1- 4 (nominal 25mg) in 50mM formfo add prepared essentially as described in Exanple 

ss 1 1e was lyophHised. The lyophil'isate was resolUbitised in 20mM ethanolamine (10ml) to give a doudy solutkxi. The 
10ml were then added to 90ml 0.1 M f^HgPCM/l M (NH4)2S04 pH 7.0. thoroughly mixed, and then clarified by cen- 
trifugation (4000 rpm/20 nriin). The supernatam (lOOmO was decanted and was chro^ 
art (exactly as described for SCR1 2 -1- 3 in Exanple 3d). The peak Agso fractfons. elutfogatabout 100%of the 
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1 M NaClHX>ntainnig buffer, were pooled and buffer-emiianged using Sephadex G25 into SOmM formic add. The Vo 
pool (29.5ni) was lyophilised in aliquots. 

The purity of the protein was assessed bf SDS PAGE followed k>y protein staining and by 08 rever8ei>fiase 
HPLC; the protein was estimated to be >9S% pure. One of the lyophilised aGquots was resolubilised to 4mg pro> 
s teinAmI in 0.1M HepesA).15M NaCl pH7.4. The product showed activity in the haemolytic assay (Method (xvO); the 
IH50 ms calculated to be 0.3 pg/ml. 

Another of the lyophilised alic^nte was examined to determine the disulphide bridge pattem using proteolylic 
digestion and peptide idenU fi c a iion by amino add sequendng. All eight correct (as predcted on the basts of a con- 
sensus SCR mofil) disi4)hides were detected. 

10 

Example 12 Expression, isolation, Iblding and formulation of purified IWQ1-S253 (R235H) 
PX»7I 

75 (a) Expression of MQ1-S253 (R235H) 

pDB1018-6 (prepared as described in Example 1 la) was transformed into calcium chloride competent E coll 
BL21(DE3). Single colonies were inoculated into universals containing 10 mis of NCYZM medium and 50 \jqM 
ampidllin and aOowed to grow overnight at 37^C. 220 r.p.m. The overnight cultures (approx. 3ml) were used to inoc- 
ulate each of 21 conical flasks containing 500 ml of NCYZM medium, 150 \iqM ampidllin; cultures were grown at 

20 37"C, 220 r.p.m. until Agoo ^vas 0.5 ab60rt>ance units. Cultires were induced wHh 1 mM IPTQ and allowed to grow 
a further 3 hours under the same conditions. The cultures were centrifuged (approx. 8000gA10 minM^'C) and the 
supematants cfiscarded. The ceil pelletB were stored at ^C. 

(b) Isolation of solubllteed Inclusion bodies and purification of unfioMed MQ1-S253 (R235H) 

Frozen cell peOet of E coli BL21 DE3 (pDB1018-6) (2 litre culture) descrbed in Exarnple 12a was allowed to 
2S thawat4''Cf6r2handwasthenre8U8pendedin50rnMTri8^mMrteCI/1 mMEDTAAD.1 mMPMSFpH8.0(66 

mQ. The suspension was transferred to a 250 ml ^ass beaker and soncated (Heat Systems - Ultrasonics W380; 

70 Watts, 30 X 50% pulse time a 5 seconds). The sonicate was immediateiy centrifuged (6000g/4<*C/1 0 mm) and 

the supernatant was dtecarded. The pellet, containing the indusfon bodies, was resuspended by vigorous swirling 

in 20 mM Tris/8 M urea/50 mM 2-mercaptoelhanol/1 mM EDTAA).1 mM PMSF pH 8.5 (200 mQ and left statfo at 
30 room tenperature (approx. 23^C) for 1 .5h. Water-washed, suctkxi-dried 5-Sepharose (eqiAvalent to approx. 25 ml 

packed bed volune) was added to the 200 mi sdubilised indusfon body and the mixture swirled vigorously to wet 

the Sepharoee beads thonNjghly. The iTixture was left slatfo at room ten^^ 

irnately 150 rnO was decerned and dscarded. The stunry remaning m 

swirling and then poured Into a 32 mm (i d.) glass jacket and alfowed to seWa The gel bed was connected into a 
9S fow pressure chromatography system and was equiHxated with 20 mM Tris/8 M urea/1 mM EDTA/SOmM 2-mercap- 
toethand pH 8.5 at 4<>C until the Aeso baseline stabOised. The cdumn was then de^fetoped with equaibratfon buffer 
containing 1M NaO. All the chromatography ms at approx. 1 ml min'^ . Analysis by SDS PAQE/^xotein staining of 
the fractfons cdlected durbig the chromatography indkated that most 

adsorbed to the cdumn and had been dissociated by the IMNaQ- containing buffer wash and that the purity of 
40 the material was about 90%. 

A saiTipfe of the pod was buffer-exchanged iritoSOmMforrnfo add using SephadexCK25 column to allow some 
assays to t)e carried out. 

Arrano add analyds of the pod of the MQ1-S253 (R235H) - containing fractk^ 
about 120 mg. 

45 (c) Folding and Ibrmulatfon of SCR 1+2+3 (R235H) 

Based on A280 values and a mdar extinctxxi coeff k:ient of 25,000 for the protein in 50mM lormfo add, 20 mg 
of the S-Sepharose-purifled unfdded protein described in Example 1 2b was fdded and Id-mulated as Idfows. 

5.2 ml protein sdutfon (equivalenl to 20 mg) was diluted with 4.8 ml odd 20 mM Tris/8M urea/50 mM 2-mer- 
captoethamd/IM NaCI pH8.5. to yidd 10 ml of a 2.0 mg/ifnl sdution. 
so The 10 mi was diluted rapkily with constant stirring into 310 ml freshly prepared, coM (apprcx. 0-4^'C) 20 mM 

ethandamine. The sdutfon was left static at 0-4X fori h. Then reduced glutathfone was added to 1 mM(byaddi- 
tfon of 2.56 ml 125 mM QSH). Then coddised ^utathfone was added to 0.5 mM (k)y addition of 3.2 rd 50 mM 
GSSG). The sdutfon was feft static, in the coki room (-2-3<'C).fd- a torther 48 h. The sdutfon was then uHrafiltered 
using a stinred ceO and a YM10 (nominal 10,000 mdecdar weight out-off) membrane to approximatdy 2 ml. The 
55 sdution was dear. The ultrafitration cell was washed with approximately 2 ml 20 mM etf^ndamine andthe wash 
and the dtrafiltered retentate were poded to give a final vdume of 3.7 ml. 

2.2 ml of this solution was buffer-exchanged into 3.2 ml 50 mM fornvc add using Sephadex 025 (PD10). The 
buffer-exchanged material was regarded as the product and it was stored at -4a*C. Analysis of an alk|uot of the 



20 



EP0649468B1 

pftxluct shewed it contained 1.6 mg protein/ml, that tiy SDS PAGE under non-redudng conditions a single major 
band of hV-28.000 was present and that N-terminal sequencing of the t>and (MQXNAPE) ms consistent with the 
expected sequence. In addition the preparation gave an IHsq wriue (see Method (xvi*)) of approximateiy 1 pg/rti. 
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IN THE RGURES 
[0098] 

Fig. 1 PlasmidpBROC413. dteirvficates the anpk^ilKn resists 
rbs the rOwsome balding site. MoM« for f1 0 and 
indicated. The ptesmid is not diawm to scale and the size 

Figtffe 2 illustrates the oonstr u ction from pDB1010-01 1 and pBROC435 of ptesmid pDB1013-&4 cocfing for SCR 
1 -f 2-1-3. Plasnnd sizes are approDdnriate and are not drawn to scala 

Figure 3 iOustrates the oonstruction fronn pDBICIS^ of pDB1018 coding for SCR 1+2-»3^. Plasmid sizes are 
appraximate and are not drawn to scale. 
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TABLE 1 
OLIQ0 1 = SEQ ID NO: 1 
OLIQ02=>SEQ ID NO: 2 
0LIQ03»SEQID NO: 3 
OLIQ04=:SEQIDNO:4 
0LIG05=:SEQiD NO: 5 
0LIG06°SEQID NO: 6 
0LIQ07«SEQ ID N0:7 
OLIG08 = SEQID NO: 8 
OLIQ09 = SEQ ID NO: 9 
OLIGOIO^SEQID NO: 10 
0LIG011 »SEQID NO: 11 
0LIG0l2sSEQIDN0: 12 
0LIG013 = SEQIDN0: 13 
OLIG014»SEQID NO: 14 
OLIGOISaSEQID NO: 15 
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lABLE 1 (continued) 
OLIG0 16 « SEQ ID NO: 16 
0LIG017 = SEQ!D NO: 17 
OUG018°SEQlD NO: 18 
0UG019 = SEQID NO: 19 
OUGO20»SEQIDNO:20 
OLIG021oSEQIDNa21 
OUQO 22 b SEQ ID NO: 22 
OUG023oSEQ ID NO: 23 
OLIGO 24 = SEQ ID NO: 24 
OLIG025»SEQID NO: 25 
OLIGO 26 » SEQ ID NO: 26 



TABLE 2 

Amino acid sequences of proteins, deduced from the cDNA con- 
structs. 

T!ie full deduced sequence of the proteins of the Examples are given as 
follows: 

MQ1->K196 of CR-1 is given in SEQ ID NO: 27 

MR122->K196 of CR-1 is given in SEQ ID NO: 28 

MQ1-S253 of CR-1 is given in SEQ ID NO: 29 

The R235H mutant of MQ1-S2S3 of CR-1 is given in SEQ ID NO: 30 

MR122-8253 of CR-1 is given in SEQ ID NO: 31. 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(1) APPLICANT: SmlthKXine Beecham p. i.e. 

(ii) TITLE OF INVENTION: Novel Compounds 
(ill) NUMBER OF SEQOENCES: 31 

(Iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: SmlthKline Beecham Corporate Patents 

(B) STREET: Great Burgh^ Yew Tree Bottom Road 

(C) CITY: Epsom 

(D) STATE: Surrey 

(E) COUNTRY: England 

(F) ZIP: KTIB 5XQ 

(V) COMPUTER READABLE FORM: 

<A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTNARE: PatentIn Release #1.0, Version #1.25 

(vi) CURRENT APPLICATIW DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Valentine, Jill B 

(B) REGISTRATION NUMBER: G.A. 26758 

(C) REFERENCE/DOCKET NUMBER: P30423 

(ix) TELECCmiUNICATION INFORMATION: 
(A) TELEPHONE: 0737364158 



(2) INFORMATION FOR SEQ ID N0:1: 

(i> SEQUENCE CHARACTERISTICS: 
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IS 



20 



(A) LENGTH: 87 base pairs 

(B) TYPE: nucleic acid 

(C) STRAtOEDMESS: single 

(D) TOPOtOGY: linear 

(ii) MOLECULE TYPE: DNA 
(xi) SEQDENCE DESCRIPTION: SEQ ID 110:1: 
TATGCAGTGC AACGCTCCG6 AATGGCTGCC GTTCGCGCGC CCGACCAACC TGACTGATGA 60 
ATTTGAGTTC CCGATCGGTA CCTACCT B7 
(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 93 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEONESS: Single 
^ CD) TOPOLOGY: linear 

(11) MOLECULE TYPE: DMA 

30 (xl) SEQUENCE DESCRIPTION: SEQ ID N0:2: 

C6TAGTTCAG GTAGGTACC6 ATCOGGAACT CAAATTCATC AGTCAG6TTG GTCGGGCGCG 60 
SS CGAACGGCAG CCATTCCGGA GCGTTGCACT GCA 93 

(2) INFORMATION FOR SEQ ID NO: 3: 

40 (i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 101 base pairs 

<B) TYPE: nucleic acid 

(C) STRANDEONESS: Single 
45 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

^ (xi) SEQUENCE DESCRIPTION: SEQ ID N0:3: 

GAACTACGAA TGCCGCCCGG GTTATAGCGG CCGCCCGTTT TCTATCJITCT GCCTGAAAAA 60 

55 
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CTCTGTCTGG ACTGGTGC7A AGGACCGTTG CCGACGTAAA T 



101 



5 



(2) INFORMATION FOR S£Q ID NO: 4: 



(1) SeOUENCE CHARACTERISTICS: 

(A) LENGTH: 101 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 
ACGACAAGAT TTACGTCGGC AACGGTCCTT AGCACCAGTC CAGACAGAGT TTTTCAGGCA 60 
GATGATAGAA AACGGGCGGC CGCTATAACC CGGGCGGCAT T 101 
<2) INFORMATION FOR SEQ ID NO: 5: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 101 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 



25 
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(Xi) 



SEQUENCE DESCRIPTION: SEQ ID NO: 5: 



CTTGTCGTAA TCCGCCAGAT CCGGTTAACG GCATGGTGCA TGTGATCAAA GGCATCCAGT 



60 



40 



TCGGTTCCCA AATTAAATAT TCTTGTACTA AAGGTTACCG T 



lOI 



(2) INFORMATION FOR SEQ ID NO: 6: 



SO 



(i) 'SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 101 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(11) HOLECULE TYPE: DHA 

(xl) SEQUENCE DESCRIPTIC^I: SEQ ID NO: 6: 
CCAATCA6AC G6TAACCTTT AGTACAAGAA TAT7TAATTT GGGAACCGAA C1GGA7GCCT 60 
TTGATCACAT GCACCATGCC GTTMCCGGA TCTGGCGGAT 7 101 
(2) INFORMATION FOR SEQ ID N0:7: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 94 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(11) MOLECULE TYPE: DNA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
CTGATTGGTT CCTOCAOCGC TACATGCATC ATCTCTGGTG ATACTGTCAT TTGGGATAAT 60 
GAAACA0C6A TTT G Y G AOCG AATTCAGTAA TAAA 94 
(2) INFORMATION FOR SEQ ID N0:8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 90 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:8: 
AGCTTTTATT ACTGAATTCG GTCACAAATC GGTGTTTCAT TATCCCAAAT GACAGTATCA 60 
CCAGAGATGA TGCATGTAGC GCTGGAGGAA 90 
(2) INFORMATION FOR SEQ ID NO: 9: 
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CD SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 72 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: Single 
ID) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

TATGCGAATT CCGTGTGGTC TGCCGCCGAC CATCACCAAC GGTGATTTCA TCTCTACCAA 60 

TCGCGAGAAT TT 72 

^ (2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 78 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 



10 



15 
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(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
CATAGTGAAA ATTCTCGCGA TTGGTAGAGA TGAAATCACC GTTGGTGATG GTCGGCGGCA 60 
GACCACACGG AATTCGCA 78 
<2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 65 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 



28 



EP0648468B1 



TCACTATGGT TC7GTGGTGA CCTAOOGCTG CMTCCGG6T AGCG6TGGTC 6TAA0GT6TT 

TGAGCTCGTG GGTGAGCCGT CCATC 

(2) XlfFORMMXW FOR SEQ ID NO: 12: 

(i) SEQUEKCE CHARACTERISTICS: 

(A) LENGTH: 85 base pairs 
(B> TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

GTGCAGTAGA TGGACGGCTC ACCCACGAGC TCAAACACCT TACGACCACC GCTACCCGGA 

TTGCAGCGGT AGGTCAOCAC AGAAC 

(2) IHFORHATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 
CA) LENGTH: 79 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:13: 
TACTGCACTA GTAATGACGA TCAAGTGGGC ATCTGGAGCG GCXTCGGCACC GCAGTGCATC 
ATCCCGAACA AATAATAAA 
(2) INFORMATION FOR SEQ ID NO: 14: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 75 base pairs 

(B) TYPE: nucleic acid 
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(C) STRANDEDNESS : Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
AGCTTTTATT ATTTGTTCGG GATGATGCAC TGCGGTGCCG GGCCGCTCCA GATGCCCACT 
TGATCGTCAT TACTA 

(2) INFORMATION FOR SEQ ID NO: IS: 

(il SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
(0) TOPOLOGY: linear 

<ii) MOLECULE TYPE; DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 
GAGACTCATA TGCAGTGCAA CGCTCCG6AA 
(2) INFORMATICS FOR SEQ ID NO:16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
GTCAGCAAGC TTTTATTACT GAATTCGGTC 
(2) INFORMATION FOR SEQ ID NO: 17: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 30 base pairs 

(B> TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEODENCE DESCRIPTION: SEQ ID NO: 17: 
ATCGTAACTA GTAAC6ACGA TCAAGTGGGC 
(2) INFCmiATION FOR SEQ ID NO: IB: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ill MOLECULE TYPE: DNA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 
ATGACTAAGC TTTTATTATG AGCAGCTCG6 
(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 
TAACTA6TAA C(»CGATCAA GTGGGCATCT GG 
(2) INFORMATICS FOR SEQ ID N0:20: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 33 base pairs 
(B> TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii> MOLECULE TYPE: DNA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:20: 
CTAAGCTTTT ATTATGAGCA GCTCGG6AGT TCC 
(2) INFORMATION FOR SEQ ID N0:2I: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 81 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDCDNESS : Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID H0:2I: 
CTAGTAACGA CGATCAAGTG GGCATCTGGA GCGGCCCGGC ACCGCAGTGC ATCATCCCGA 
ACAAATGCAC GCCGCCAAAT G 
(2) INFORMATION FOR SEQ ID NO:22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 85 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 
GTTCTCCACA TTTGGCGGCG TGCATTTGTT CGGGATGATG CACTGCGGTG CCGGGCCGCT 
CCAGATGCCC ACTTGATCGT CGTTA 
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(2) INFOmATIOM FOR SEQ ID NO: 23: 

fi) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 90 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDHESS: Single 

(D) TOPOLOGY: linear 

(ii) HOLECULE TYPE: ONA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

TGGAGAACG6 TATCCTGGTA TCTGACAACC GTT C T C TGTT CTCTTTAAAC GAAGTTGTAG 

AGTTTCGTTG TCAGCCGGGC TTTGTTATGA 

(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 
<A) LENGTH: 90 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DMA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:24: 

CGGACcrrrrc ataacaaagc ccggctgaca acgaaactct acaacttcgt ttaaagagaa 

CJ^GAGAACGG TTGTCAGATA CCAOGATACC 
(2) INFORMATION FOR SEQ ID N0:2S: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 72 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
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<xl) SEQUENCE DESCRIPTION: SEQ ID NO:25: 
AAGGTCCGCG CCGTGTGMG TGCCAGGCCT TGAACAAA7G GGAGCCGGAA CTCCCGAGCT 
GCTCATAATA AA 

(2) INFORMATION FOR SEQ ID NO:26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 68 t>ase pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
ID) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:2€: 
AGCTTTTATT ATGAGCAGCT CGGGAGTTCC GGCTCCCATT TGTTCAAGGC CTGGCACTTC 
ACACGGCG 

(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: ISl amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(V) FRAGMENT TYPE: N-terminal 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

Met Gin Cys Asn Ala Pro Glu Trp Leu Pro Phe Ala Arg Pro Thr Asn 
15 10 15 

Leu Thr Asp Glu Phe Glu Phe Pro lie Gly Thr Tyr Leu Asn Tyr Glu 
20 25 30 
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50 



Cys Arg Pro Gly Tyr Ser Gly Arg Pro Plie Ser iXe.Iie Cys Leu Lys 
35 40 45 

Asn Ser VaL Trp Thr Gly Ala Lys Asp Arg Cys Arg Arg Lys Ser Cys 
50 55 60 

Arg Asn Pro Pro Asp Pro Val Asn Gly Met Val His Val lie Lys Gly 
65 70 75 80 

lie Gin Phe Gly Ser Gin lie Lys Tyr Ser Cys Thr Lys Gly Tyr Arg 
85 90 95 

Leu lie Gly Ser Ser Ser Ala Thr Cys lie lie Ser Gly Asp Thr Val 
100 105 110 

lie Trp Asp Asn Glu Thr Pro He Cys Asp Arg He Pro Cys Gly Leu 
115 120 125 

Pro Pro Thr He Thr Asn Gly Asp Phe He Ser Thr Asn Arg Glu Asn 
130 135 140 

Phe His Tyr Gly Ser Val val Thr Tyr Arg Cys Asn Pro Gly Ser Gly 
145 ISO 155 160 

Gly Arg Lys Val Phe Glu Leu Val Gly Glu Pro Ser He Tyr Cys Thr 
165 170 175 

Ser Asn Asp Asp Gin Val Gly He Trp Ser Gly Pro Ala Pro Gin Cys 
160 185 190 

He He Pro Asn Lys 
195 

(2) INFORHATION FOR SEQ ID NO:28: 

(i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 76 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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<v) FRAGHENT TYPE: internal 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

Met Arg lie Pro Cys Gly Leu Pro Pro Thr lie Thr Asn Gly Asp Phe 
15 10 15 

lie .Ser Thr Asn Arg Glu Asn Pne His Tyr Gly Ser val Val Thr Tyr 
20 25 30 

15 Arg Cys Asn Pro Gly Ser Gly Gly Arg Lys Val Phe Glu Leu Val Gly 

35 40 45 



10 



20 



2S 



30 



Glu Pro Ser He Tyr Cys Thr Ser Asn Asp Asp Gin Val Gly He Trp 
50 55 60 

Ser Gly Pro Ala Pro Gin Cys He He Pro Asn Lys 
65 70 75 



(2) INFORMATION FOR SEQ ID NO:29: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 254 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

ai) MOLECULE TYPE: peptide 

3S 

(V) FRAGMENT TYPE: N-termlnal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

40 

Met Gin Cys Asn Ala Pro Glu Trp Leu Pro Phe Ala Arg Pro Thr Asn 
1 5 10 15 

^ Leu Thr Asp Glu Phe Glu Phe Pro He Gly Thr Tyr Leu Asn Tyr Glu 

20 25 30 

Cys Arg Pro Gly Tyr Ser Gly Arg Pro Phe Ser He He Cys Leu Lys 
so 35 40 45 

Asn Ser Val Trp Thr Gly Ala Lys Asp Arg Cys Arg Arg Lys Ser Cys 

55 
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50 55 60 

Arg Asn Peo Pro Asp Pro VaX Asn Gly Met Val His Val lie Lys Gly 
65 70 75 ao 

lie Gin Phe Gly Ser Gin lie Lys Tyr Ser Cys Thr Lys Gly Tyr Arg 
85 90 95 

Leu lie Gly Ser Ser Ser Ala Thr Cys lie lie Ser Gly Asp Thr Val 
100 105 110 

lie Trp Asp Asn Glu Thr Pro lie Cys Asp Arg lie Pro Cys Gly Leu 
115 120 125 

Pro Pro Thr lie Thr Asn Gly Asp Phe lie Ser Thr Asn Arg Glu Asn 
130 135 140 

Phe His Tyr Gly Ser Val Val Thr Tyr Arg Cys Asn Pro Gly Ser Gly 
145 150 155 160 

2S 

Gly Arg Lys Val Phe Glu Leu Val Gly Glu Pro Ser lie Tyr Cys Thr 
165 170 175 

^ Ser Asn Asp Asp Gin Val Gly lie Trp Ser Gly Pro Ala Pro Gin Cys 

180 165 190 

lie lie Pro Asn Lys Cys Thr Pro Pro Asn val Glu Asn Gly lie Leu 
as 195 200 205 

Val Ser Asp Asn Arg Ser Leu Phe Ser Leu Asn Glu Val Val Glu Phe 
210 215 220 
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Arg Cys Gin Pro Gly Phe Val Met Lys Gly Pro Arg Arg Val Lys Cys 
225 230 235 240 

Gin Ala Leu Asn Lys Trp Glu Pro Glu Leu Pro Ser Cys Ser 
245 250 

(2) INFORMATION FOR SEQ ID NO: 30: 

CD SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 254 amino acids 
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(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(V) FRAGMENT TYPE: N-cerminai 

Ui) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Met Gin Cys Asn Ala Pro.Glu Trp Leu Pro Phe Ala Arg Pro Thr Asn 

15 10 15 

Leu Thr Asp Glu Phe Glu Phe Pro He Gly Thr Tyr Leu Asn Tyr Glu 
20 25 30 

Cys Arg Pro Gly Tyr Ser Gly Arg Pro Phe Ser He He Cys Leu Lys 
35 40 45 

Asn Ser Val Trp Thr Gly Ala Lys Asp Arg Cys Arg Arg Lys Ser Cys 
50 55 60 

Arg Asn Pro Pro Asp Pro Val Asn Gly Met Val His Val He Lys Gly 
65 70 75 BO 

He Gin Phe Gly Ser Gin He Lys Tyr Ser Cys Thr Lys Gly Tyr Arg 
85 90 95 

Leu He Gly Ser Ser Ser Ala Thr Cys He He Ser Gly Asp Thr Val 
100 105 110 

He Trp Asp Asn Glu Thr Pro He Cys Asp Arg He Pro Cys Gly Leu 
115 120 125 

Pro Pro Thr He Thr Asn Gly Asp Phe He Ser Thr Asn Arg Glu Asn 
130 135 140 

Phe His Tyr Gly Ser Val Val Thr Tyr Arg Cys Asn Pro Gly Ser Gly 
145 150 155 160 

Gly Arg Lys Val Phe Glu Leu Val Gly Glu Pro Ser He Tyr Cys Thr 
165 170 175 
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Ser Asn Asp Asp Gin Val Giy Zle Trp Set GXy Pro Ala Pro Gin Cys 
180 185 190 

lie lie Pro Asn Lys Cys Thr Pro Pro Asn Val Glu Asn Gly lie Leu 
195 200 205 

Val Ser Asp Asn Arg Ser Leu Plie Ser Leu Asn Glu val Val Glu Phe 
210 215 220 

Arg Cys Gin Pro Gly Phe Val Het Lys Gly Pro His Arg Val Lys Cys 
225 230 235 240 

Gin Ala Leu Asn Lys Trp Glu Pro Glu Leu Pro Ser Cys Ser 
245 250 

INFORMATION FOR SEQ ID NO: 31: 

<1) SEQUENCE CHARACTERISTICS: 

lA) LENGTH: 133 amino adds 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii> HOLECOLE TYPE: peptide 

(v> FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:3l: 

Met Arg lie Pro Cys Gly Leu Pro Pro Thr lie Thr Asn Gly Asp Phe 
15 10 15 

lie Ser Thr Asn Arg Glu Asn Phe His Tyr Gly Ser Val Val Thr 7yr 
20 25 30 

Arg Cys Asn Pro Gly Ser Gly Gly Arg Lys Val Phe Glu Leu Val Gly 
35 40 45 

Glu Pro Ser lie Tyr Cys Thr Ser Asn Asp Asp Gin Val Gly lie Trp 
50 55 60 

Ser Gly Pro Ala Pro Gin Cys He He Pro Asn Lys Cys Thr Pro Pro 
65 10 75 30 
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Asn Val Glu Asn Gly lie Leu Val Ser Asp Asn Arg Ser Leu Phe Ser 
85 90 95 

Leu Asn Glu Val Val Glu Phe Arg Cys Gin Pro Gly Phe Val Met Lys 
100 105 110 

Gly Pro Arg Arg Val Lys Cys Gin Ala Leu Asn Lys Trp Glu Pro Glu 
lis 120 125 

Leu Pro Ser Cys Ser 
130 



Claims 

1 . A soluble pdyppepHde comprising, in sequence, one to four short consensus repeats (SCR) selected from SCR 1 . 
2. 3 and 4 of long homologous repeat A (LHR*A) as the only structurally and functionally intact SCR domains of 
CR1 and including at least SCR3. wherein SCR 1. 2. 3 and 4 consist respectiveiy. of residues 2^, 63-120, 125- 
191 and 197-252 of mature CR1. 

2. A polypeptide according to daim 1 which comprises, in sequence, SCR 1 , 2 and 3 of LHR-A as the only structurally 
and lunctionBlly Intact SCR domains off CR1. 

3. A polypeptide according to daim 2 of formula (I): 

NH2-V^-SCR1-W^-SCR2-X^-SCR3-Y^-OH (I) 

35 in which SCR1 represents residues 2-58 of mature CR1. SCR2 represents residues 63-120 of mature CR1, SCR3 
represents residues 125-191 of mature CR1 , and V\ W\ and represent tx)nds or short linking sequences of 
amino adds, preferably 1 to 5 residues in length and which are prefferatily derived from native interdomain 
sequences In CRl 

40 4. A polypeptide according to daim 3 in which W\ and represent residues 59^. 121-124 and 192-196. 
respectively, of mature CR1 and V^ represents residue 1 of mature CR1 optionally Bnked via its f^terminus to 
methionine. 

5. A polypeptide according to daim 1 which comprises, in sequence, SCR 1, 2, 3 and 4 of LHR-A as the only struc- 
4S turally and functionally Intact SCR domains of CR1. 

6. A polypeptide according to daim 5 of formula (II): 

NH2-V2-SCR1-W^-SCR2-X2-SCR3-Y2.SCR4-z20H (II) 

so 

in which SCRI . SCR2 and SCR3 are as defined in daim 3, SCR4 represents residues 197-252 of rraiture CR1 and 
V^. W^, X^. Y^ and represents bonds or short linking sequences of amino adds, preferal)ly 1 to 5 residues in 
length and which are prelerat3ly derived from nath« interdon^^ 

55 7. A polypeptide according to daim 6 in which V\^. X^, Y^ and 2^ represent residues 59^. 121-124. 192-196, and 
residues 253 respectively, of mature CR1 and \fi represents residue 1 of mature CR1 optionally linked via its N- 
terminus to methkxiine. 
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& A polypeptide aooording to daim 7 in which arg^ 

9. ApolypeplkJeaoooRfingtodaimI orformula(lll): 
5 NHg-X^-SCRa-Y^-OH (III) 

In which SCR3 Is as def tried In daim 3 aiKl and repreeem bor^ 

prefMblyl to Sresiduesin length and which arepreferab^ sequences In CR1. 

10 10. A polypeptide according to daim 9 in wNch represents amino adds 122-124 of mature CR1 optionally finked to 
methionine at its N-terminus and represents amino adds 1 92* 196 of mature CR1 . 

11. A polypeptide according to daim 1 of tonmula (IV): 

IS NH2-X^-SCR3-Y^-SCR4.Z*^H (IV) 

in which SCR3 and SCR4 are as defined in daim 6 and X^. and represent txxids or short linking sequences 
of amino adds, pr6ferat)ly 1 to 5 resKtoes ri length and whkii are preferably derived from native interdomain 
sequences in CR1. 

20 

12. A polypeptide according to daim 1 1 in whk^h X^ represents amm adds 122-124 of mature CR1 opttonally finked 
to methnnine at its f4-tenrninus and Y^ and represem amino adds 1^^ 

13. A polypeptide according to daim 1 having the anriino add sequence given In Sra 
2S IDN059.SEQIDNO:30orSEQIDNO:31. 

14. A Df^nndeculeenooGfing a soluble pdypeptUe according to daim 1^ 

15. A DhlApolynmaooorcfing to daim 14 having the nudeotide sequence gp^ 
30 asfoltows: 
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SEQ ID NO: 32 

1 tamCGAMT CCCTCIGST C TGCCGCCGAC CATCACCAAC GSTSATTICA 
51 TCTCTACCAA TCGCGAGAAT TTTCACTATG GTTCTGTGGT GACCTACCGC 
101 TCCAATCCGG GTAGCGGTGG TCGraAGGTG TTTGAGCTCG TCGGTGAGCC 
151 GTCCATCTAC TGCACiaGia ATCACGAOXIA AGTGGSCAOX: TSGAGCGGCC 
201 CGGCACCGCA GTGCA!rCA7C CCGAACAAAT-ftATAM 

SEQ ID NO: 33 

1 i;&XSCAGTGC AACGCTCCGG AATGGCTGCC GTTCGCGCGC CCGACCAACC 

20 

51 TGACTGATGA ATrTGAGTK CCGATCGGTA CCTftCCTGAA CTACGAATGC 
101 CGCCCGGGTT ATLAGCSGCCG CCCGTTTTCT ATCATCTGCC TGAAAAACTC 
» 151 TGTCTGGACr GGTCCTAAGG ACCGTTCCCG ACGTAAATCT TGTCGTAATC 

201 CGCCAGATCC GGTTAACGGC ATGGTGCATG TGAOXIAAAGS CAICCAGTTC 
251 GGTTCCCAAA TTAAATATTC TTOTACTAAA GGTTACCGTCT GATTCGTTC 

30 

301 CTCCAGCGCT ACATGCATCA TCTCTOG TC A TACIGTCATT TSGGASAA1G 
351 AAACACCGAT TT G T G ACCGA ATTCCGTOTG GTCTCCCGCC GACCATCACC 
^ 401 AACGGTGATT TCATCTCXAC CAATCGCGAG AATTTTCACT ATGGTTCTGT 

451 GG1!GACCTAC CGCTGCAATC CGGGTAGCGG TGGTCGTAAG GTGTTIGAGC 

40 

501 TCGTGGGTGA GCCGTCCATC TACTGCACTA GTAA'JWACGA 'XCAAGITSGGC 
^ 551 ATCTGGAGCG GCCCGGCACC GCAGTGCATC ATCCCGAACA A ATAATAAA 



SO 16. Areplk»bleexpressk>nvedorcapaUe/inaho6tcell,of 

17. A host ceil transformed with the replicable expression vector of claim 16. 

ia A process for preparing a cm polypeptkto according to claim 1w^ 
55 ing said polypeptide in a recombinant hoet cell and recovering the product. 

19. A phanrrraceutical cofTiposition conprising a therapeutically eff^^ 
and a pharmaceuticaily acceptat)le canrier or excipient. 
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20. The use of a polypeptide of claim 1 in the manufacture of a medicamem lor the treatnwm 
associated with inflammation or inappropriate complement activation. 

21. A polypeptide according to daimi for use as an active therapeutic sub^^ 
PalMfilansprOche 

1. LOsfiches Pdypeptid. umfassend der Reihe nach ein bis vitf 

wdhit aus SCR 1 . 2. 3 und 4 einer langen homologen Wiederholung A (LHFV-A). als die einzigen strukturefl und 
fuiktionell intakten SCR-Domflnen von CR1. und wenigstens SCR3 beinhaltend. wobei SCR 1. 2. 3 und 4 jeweils 
aus den Resten2-58. 63-120. 125-191 und 197-252 von reilem CR1 bestehL 

2. PblypeptidnachAn8pruch1,umte8endderReihenachSCR1.2und3vonmR-^ 
funktionell inlakten SCR-Domflnen von CR1 . 

3. Pdlypeptidnach Anspruch2derFormel(0: 

NH2-V^-SCR1-W^-SCR2-X^-SCR3-Y^-OH (I) 

wobet SCR1 die Reste 2-58 von reifem CR1 reprdsentiert, SCR2 die Reste 63-120 von reifem CR1 reprdsentiert 
SCR3 die Reste 125-191 von reifem CR1 reprdsentiert und V\ W\ und Bindungen oder kurze VerknOphm- 
gesequenzen von Aminosduren repcflsentieren. vorzugsweise mit einer Lange von 1 bis 5 Resten und vorzugs- 
weise von nativen Zwisch e ndomanen-Sequenzen in CR1 absl ai iMiieiid. 

4. Pdlypeptid nach Anspmch 3. bei dem W\ und jeweils die Reste 59-62. 121 -124 und 192-196 von reHem CR1 
reprteentierenundV^ Rest 1 von reifem CR1 reprasentiert,bei Bedarf QberseinenN-Ternritnusrnttiy^^ 
knOpft 

5. Polypeptki nach Anspruch 1. umtassend der Reihe nach SCR 1. 2, 3 und 4 von LHR-AalsdIe einzigen stnjMurell 
und fiMiktkxiell intakten SCR-Domanen von CR1 . 

6. PolypeplxJ nach Anspruch 5 der l=drmel(li): 

NH2-V2-SCR1-W2-SCR2-X2^R3-Y2-SCR4-Z2-0H (II) 

wobei SCRI . SCR2 und SCR3 der Definition in Anspoicfi 3 entsprechen. SCR4 die Reste 1 97-252 von reifem CR1 
reprdsentiert und V^, V^, X^, Y^ und Binchingen oder kuize VerknOpfungssequenzen von Arrinosfluren repra- 
sentieren. vorzugsMfeise mit einer Ldnge von 1 bis 5 Resten und vorzugsHveise von nativen Zwischendomanen- 
Sequenzen in CR1 abslammend. 

7. Polypeptid nach Anspruch 6. bei dem W^. X^, Y^ und Z^ jeweils die Reste 59-62, 121-124, 192-196 und Rest 253 
von reifem CR1 reprdsentieren und Rest 1 von reifem CR1 reprdsentiert, bei Bedarf Qber setnen fsl-Terminus mit 
MetNonin verknOpft 

a Polypeptki nach Ansprucfi 7, bei dem Argirrin 235durch Histkfin erselzt ist. 

9. Polypeptkj nach Anspruch 1 der Fbrmel (III): 

NHg-X^-SCRS-Y^-OH (III) 

wobei SCR3 der Definition in Anspruch 3 entspricht und X^ und Y^ Bindungen oder kurze VerknQpfungseequenzen 
von Aminosduren reprdsentieren. vorzugsweise mit einer Lange von 1 bis 5 Resten und vorzugsweise von nativen 
Zwischendomanen-Sequenzen in CR1 abstammend. 

10. Polypeptki nach Anspruch 9. bei dem X^ die Anrunosauren 122-124 vo^ reprasentiert. bei Bedarf mit 
MetNonin an seinem N-Terminus verknOpft. und Y^ die Aminosauren 192-196 von reifem CR1 reprasentiert. 

11. Polypeptki nach Anspmch 1 der Fbrmel (IV): 
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NH^}(4-8CR3-Y*-SCR4-Z*-OH (iV) 

wobei 8CR3 und SCR4 der Definition in Anepruch 6 entsprechen und X*. und Z* Bindungen oder lojrze Vbi- 
knOpfungesecpienzen von AminoGauren repiasentieren. vorzugaweise miteiner Uknge von 1 bis5 Reslenundvor- 
zugsweise von naliven Zwischendomflnen-Sequenzen in CR1 abstammend. 

12. l^)lypeptidnachAn8pruch11,beidemX*dieAn«nosauren12^^ 
MelNonin an seimm N-Terninus verfcnqpR, u)d und Z* je^^ 
CR1 repiftsanliefon. 

13. Polypeplid nach Anspruch 1 nit der in SEQ ID Nr. 27, SEQ ID Nr. 28, SEQ ID Nr. 29. SEQ ID Nr. 30 oder SEQ ID 
Nr. 31 angegebenen Aminosauresequenz. 

14. DNA4telekffl.daBeinlfi6ichesPDlypeplidnachAnspnjch1to^ 

15. DNA-Polymer nach Anspnich 14 mitder in derfelgendenSEQ ID Nr. 32 oder SEQ ID Nr. 33 angegebenen Nudeo- 
tidsequenz: 

SEQ ID ISr. 32 

1 T^igCQlUVTT CCGTGTGGTC TGCC6CC6IVC CA,TCACCAAC GGTGATTTCA 

51 TCTCTACCAA TCOCGAGMIT TTTCACIAT6 GTTCTGTGOT GACCIACCGC 

101 TGCAATCCG6 GTAGCGGTG6 TC6TAAG6TG TTTGA6CTC6 TGG6TGA0CC 

151 6TOC2LTCTAC TGCACTA6IA ATGACGATCIl AGTGGGCATC T6GA6CGGCC 

201 CGGOVCCGCA GTGCATCATC CCGftACJU AT AATAAA . 

SEQ ID Nr. 33 

1 T^aCMSTGC AAC6CTCC!G6 AAT66CTGCC 6TTCGC6CGC CCGACCAACC 

51 TQACTGATQA ATTTGAfiTTC CCGATCGGTA CCTACCTGftA CTACGAATGC 

101 CXSCCCGGGTT AIAGCGGCX» CCCGTTTTCT ATCATCTGCC TGAAAAACTC 

151 TGTCTGGACT GGTGCTAAGG ACCGTTGCCG ACGTAAATCT TGTCGTAATC 

201 CGCCAGATCC GGTTAACGGC ATGGTGCATG TGATCAAAGG CATCCAGTTC 

251 GGTTCCCAAA TTAAATATTC TTGTACTAAA GGTTACCGTCT GATTGGTTC 

301 CTCCAGCGCT ACATGCATCA TCTCTGGTGA TACTGTCATT TGGGATAATG 

351 AAACACCGAT TT6TGACC6A ATTCCGTGTG GTCTGCCGCC GACCATCACC 

401 AACGGTGATT TCATCTCTAC CAATCGCGAG AATTTTCACT ATGGTTCTGT 

451 GGTGACCTAC CGCTGCAATC CGGGTAGCGG TGGTCGTAAG GTGTTTGAGC 

501 TCGTGGGTGA GCCGTCCATC TACT6CACTA GTAATGACQA TCAAGIGGGC 

551 ATCTGGAGC6 6CCXX36CACC GCAGT6CATC ATCCCGAACA A ATAATAAA 

16. RepGzierbarer Eiqiressionsvaktor, der in einer WirtszeOa das DNA-Polymer von Anspruch 14 oder 15 ausprSgen 
karm. 
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17. Wirtezelle. transformiert mil dem replizierfoaren Expressions^^eklor von Anspnich 16. 

18. Verfahren zum Prdparieren eines CRI-Poiypeptids nach Anspruch 1, umtesenddas Ausprdgen von DMA. die das 
genaraite Polypeplid kodiert. in einer rekombinanten Wirtszeile. und Wtedergewinnen des Produktea. 

19. Pharmazeutische Zusammensetzung, umfassend eine therapeutisch wirksame Mange eniee Polypeplids nach 
Anspruch 1 und einen pharmazeutisch akzeptablen Trdger oder TrAgerBtoff. 

20. Venwendung eines Polypeptide nach Anspnich 1 in der Hefsteflung eines Medikamentes zur Behandiung einer 
Erkrankung oder StOrung in Verbindung mit Inflammatnn oder unangemessener Kbnfplemenlaktivienjng. 

21. Polypeptkj nach Anspnjchi for den Qebrauchalsaklh^emerapeuti^^ 
RevendlcatkMis 

1 . Polypeptide soluble comprenant en s^uence, une d quatre unlt6s r6p6litives consensus courtes (SCR) s6lection- 
n6es k partir de SCR 1 . 2. 3 et 4 de l unitd r^p6ttive homotogue tongue A (LHR-A) en tant que les seuls domaines 
SCR stnjchtf ellement et fonctk)nnellement intacis de CR1 et Induant au moins SCR3, dans lequel SCR 1 . 2, 3 et 
4 consistent respectivenient en les rteidus 2^, 63-120. 125-191 et 197-252 de CR1 mature. 

2. Polypeptide sek)n la revendication 1 quicomprend. en8^uence.SCR1.2et3d6LHR-Aentantqueie6 8euis 
donmines SCR strudureaement et fonctionnellennent intacts de CR1 . 

3. Polypeptide sekm la re/endcation 2 de la lormule (I): 

NH2-V^-SGR1-W^.SCR2-X^-SCR3-Y^-OH (I) 

dans laquelle SCR1 repr6sente les rtekfais 2^ de CR1 mature. SCR2 repr6sente les r6sidus 63-120 de CR1 
mattf a SCR3 reprdsente les r6sidus 125-191 de CR1 mature, et V\ W\ et repr^sentent des liaisons ou des 
sequences de Baison courtes d'addes amnios, de pr6f6rence de 1 d 5 r6sidusde long et qui sent de pr6f6rence 
ddrivta de sequences natives dimenJornaine dans CR1 . 

4. Polypeptide selon la revendication 3 dans lequel W\ et reprteentent les rdsadus 5&^. 121-124 et 192-196. 
respectivement. de CR1 mature et repr6sente le rdsidu 1 de CR1 mature facuHafivement Ii6 d la m6thionine par 
son extr6mi16*N. 

5. Polypeptide seton la revendication 1 qui comprend. en sequence. SCR 1 . 2. 3 et 4 de LHR-A en tant que les seuts 
domaines SCR stmctureOement et tonctionnellement intacts de CR1 . 

6. Polypeptide selon la revendk»tion 5 de la formula (II): 

NH2-V2-SCR1-W2.SCR2-X2^R3-Y2.SCR4-Z2oH 

dans laquelle SCR1 , SCR2 et SCR3 sont telles que d6finies dans la revendication 3. SCR4 reprteente les rdsidus 
197-252 deCRI matireetV^. V^. X^. Y^ et 2^ repr6sentent des liaisons ou des sequences de liaison courtes 
d ecides amines, de prdfdrence de 1 ft 5 rdsidus de k)ng et qui sont de pr6f6rence d6riv6e6 de s6quences natives 
dlnteidomaine dans CR1 . 

7. Polypeptide sekm la revendication 6 dans lequel W^. X^. Y^ et 2^ repr^sentent les r6sidus 59-62, 121-124. 192- 
196 et le rftsidu 253 respectivement de CR1 mature et \^ reprdsente le rdsidu 1 de CR1 mature facultativement 116 
d la m6thk)nine par son extr6mit6-N. 

& Polypeptide selon la revencfication 7 dans lequdrarginine 235 est re^ 

9. Polypeptide selon la revencicatian 1 de la formule (III): 

NHg-X^-SCRS-Y^-OH (111) 
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dans laquelle SCR3 est tefle que d6finie dans la revendication 3 et et repr^sentent des liaisons ou des 
sequences de liaison coivtes d*acides aminte. de pr6f6rence de 1 d 5 r6sidus de long et qui sontde pr6f6renc8 
d6riv6es de sequences natives dinterdomaine dans CR1 . 

10. Polypeptide selon la rorencfication 9 dans lequel reprteente ies addes aminte 122-124 de CR1 mature lacui- 
tath«nfientli6ftlamdhionined8onextr6mit6-N^ matura 

11. Polypeptide selon la romdlcationl delator 

NH2-X^-SCR3-Y^-SCR4-Z*-OH (IV) 

dans laqueUe SCR3 et SCR4 sont telles que d^finies dans la revendication 6 et X^. et repr6senteht des 
iaisons ou des sequences de liaison oourtes d'addes amines, de pr6f6rence de 1 & 5 rteidus de long et qui sont 
de pr6f6rence d6riv6e8 de sequences natives dlnteidomaine dans CR1 . 

12. Polypeptide selon la revendication 1 1 dans lequel X^ repr^sente Ies acides aminds 122-124 de CR1 mature facul- 
tativenfiemii6d la methionine par son extr6mft6-NetY^etZ^repr68e^ 192-196 et 253 res- 
pedivement de CR1 mature. 

13. Polypeptide selon la revencfication 1 ayamias6quen(»d*acidesamin6sdonn6edan&laSEQIDN027,SEQID 
N028, SEQ ID NO:29. SEQ ID NO:30 ou la SEQ ID N0:31 . 

14. Molecule (fADNoodamun polypeptide soluble selon la reven(fi(»^ 

1 5. Polymdre tf ADN selon la revendication 1 4 ayant la sequence de nudtotides donnte dans la SEQ ID NO:32 ou la 
SEQ ID NO:33, oomme suit: 



SEQ 


ID NO:32 








1 


TATGCGAATT 


CCGTGTGGTC TGCCGCCGAC 


CATCACCAAC 


GGTGATTTCA 


^1 


TCTCTACCAA 


TCGCGAGAAT TTTCACTATG 


GTTCTGTGGT 


GACCTACCXX: 


101 


TGCAATCCGG 


GTAGCX3GTGG TCGTAAGGTG 


TTTGAGCTCG 


TGGGTGAGCC 


151 


GTCCATCTAC 


TGCACTAGTA ATGACGATCA 


A6TGGGCATC 


TGGAGCGGCC 


201 


CGGCACCGCA 


6TGCATCATC CCX3AACAAAT AATAAA 
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SEQ ID NO:33 

1 TaiSCAGTGC AACXXrrCCGG AATGGCTGCC GTTCGOGCGC CCGACCAACC 

51 TGACTGATGA ATTTGAGTTC CXXS21TCGGTA CXTTACCTGAA CTACX3AATGC 

101 C3GCCCX3GGTT ATAGC!GGCCG CCCGTTTTCT ATCATCTGCC TGAAAAACTC 

151 TGTCTGGACT GGTGCTAAGG ACCGTTGCCG ACGTAAATCT TGTCGTAATC 

201 CGCCAGATCC GGTTAACX3GC ATGGTGCATG TGATCAAAGG C3VTCCAGTTC 

251 GGTTCCCAAA TTAAATATTC TTGTACTAAA GGTTACCX5TCT C3ATTGGTTC 

301 CTCCAGCGCT ACATGCATCA TCTC1X3GTGA TACTGTCATT TGGGATAATG 

351 AAACACCGAT TTGTGACCQA ATTCCGTGTG GTCTGCCGCC GACCATCACC 

401 AACGGTGATT TCATCTCTAC CAATCGCGAG AATTTTCACT ATGGTTCTGT 

451 GGTGACCTAC CGCTGCAATC CGGGTAGCGG TGGTCGTAAG GTGTTTGAGC 

501 TCX5TGGGTGA GCCGTCXaiTC TACTGCACTA GTAATGAC6A TCAAGTGGGC 

551 ATCTGGAGCG GCCCGGCACC GCAGTGCATC ATCCCQAACA A ATAATAAA 



16. Vect8urcrexpressionr«plGablecapabl8idansunecd 
140U15. 

17. Cellule h0telransfDrin6eaveclev8Ctetr^ 

18. Proc6d6 pour pr^er un polypeptide CR1 eelon la revendication 1 lequel proc6d6 oomprend exprimer I'ADN 
codant ledit polypeptide dans une cellule hOte reooni)in6e et r6cup6rer le produrL 

19. Conposition pharmaceutique coofprenant une quantity th^rapeutiquement efflcace (fun polypeplide selon b 
revendication 1 etunvecteurouunexcjpientpharmaoeutiquementaoceptabla 

20. Enploi d'un polypeptide de la revendication 1 dans la fek3rication d'un m^dicafnent pour le traitement d*une maiadle 
ou d*un trouble assodd k une inflammation ou k une activation inapprcpride du complement. 

21. Polypeptide selon la revencficationldutiliser en tant que substanra 
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